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CHAPTER I 
THE SCOPE OF THE STUDY . | 





Statement of the Problem 

The problem.-- The problem for this study is the organiz-_ 
ation of two units of work in general science to be used in 
a Sixth grade. The content of these units can easily be 
adapted to a seventh or eighth-grade level by simply increas- 
ing the vocabulary difficulty. 

The purpose of the first unit is to give an introduction 
to the subject of science with special emphasis on air and 
how it affects the pupil's life. The second unit deals with 
flying and how man's everyday living is being affected by 
aviation. These two units afford ample provisiion for the | 
utilization of the Pac oe the scientific method in 
the solution of problems. The pupils should become increas- 
ingly aware of these elements as they advance through the 
school and they should increase in ability to apply those 
elements to the problems they encounter in their lives, 


Unit method as used in the study defined.-- All 


teaching is by some kind of unit, and the decision as to 





which type to use must be made by the teacher, The unit 


method to be used in the work planned here is defined as 


Victor H. Noll(Chairman), William A. Brownell, Otis W. 
Caldwell, Gerald S. Craig, Francis D,, Curtis, and Ellsworth S 
Obourn, Science Education in American Schools, The Forty-sixth 
Yearbook of the National Society for the Study of Education, 
Part I, University of Chicago Press, Chicago, 1947, p. 105. 
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"a Seaunh ie warcod tuiaue) ance So iuscous tien Sudip mieins 
with due emphasis every basic educational principle which 
should function in every good teaching-learning cycle". 

Reasons for selecting this method.-- The writer's 
reasons for selecting the method to be used are as follows: 

1. The teacher can adjust the unit to the individual 
pupil's present level of educative growth. Each of the 
subject-matter fields ny elementary enough to extend down 
to the nursery school, and complex enough to include the 
farthest upward and outward reaches explored by professional 
workers, by university workers at the research level, and by 
all other creative workers. Thus, the method provides for 
individual differences and is a method of educating a heter- 
ogeneous group. 

2. it is a systematic way of ye et pupil's 
in-school and, to some extent, his out-of-school environment, 
plus guidance and direction of the pupil's growth within that 
environment, to the end that the best interests of the indi- 
vidual and of society may be served. 

3. it contributes to an effective use of discussions, 
readings, reports, demonstrations, visual and auditory aids, 
library work, and projects. 


4. It can be made the basis of a gradual process of 


1/7 From a course entitled "The Unit method in the secondary 
School" given at Hoston University school of Education by 
Prot .* Roy 04> BiLLett. 


2/ Roy 0. Bbillett, Fundamentals of secondary school ‘leeching, 
Houghton mifflin Company, Hoston, 1940, p. 161. 


|_ 3/ Op. cit. p. 168, 
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improvement. ‘through occasional revisions the topics may | 





be brought to higher and higher levels, 
Study of Class for Which Units Were made 

Extent to which class was studied.-- ‘the units which | 
follow are intended for ea class of thirty-four pupils of 
varying abilities in grade six. sefore building the units a 
study was made of the backgrounds, chronological ages, 
intelligence quotients, abilities, and out-of-school activ-= 
ities of the pupils enrolled in this class, 

After this study, it was decided to group the pupils 
according to ability and interests, whenever individual work | 


was not in order. The class was divided into four groups 





having six pupils in each group and two groups having five 
pupils: 


lhe community and the school.-- The community is a town 


which has a population of approximately 15,000. It is 
largely a suburban residential section, there being no large 
industry carried on. ‘The majority of workers commute to 
nearby soston for their employ. 

Nearly ell of the inhabitants are american born. ‘here | 
is a scattered population of Italians, most of which were born 
in the United states. This group is of a high-type with many | 
of the children of these families enrolled in the school these. 
units were evolved for. 

there are 2,468 pupils enrolled in the schools of the 
town with 225 of this number attending the six-year elemen- 


tary school in whicn these units were used, 
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Occupational status of parents.-- A thorough survey of 
the occupational status of the parents of the 34 pupils 
revealed that the range in types of occupations was wide. ‘he 


assemblage of pupils had a good nome background made up 





chiefly of parents who were semi-professional to professional. | 
The community is a residential one with the majority of the | 
parents commuting to soston. ‘rable I gives the percentage of 
various occupations. ouch a study indicates to the teacher 
the type of information required in the preparation of the 


ensuing units. 


Table 1. Distribution of Parental Occupations as Revealed ] 
in Survey. 















Occupation of Parent umber of Pupils 





College professor. 
Merchants .. ee. 
Company managers . 
Insurance dealers, 
Public accountant. 
Commercial artist. 
PHarhACISt so. « « 
BaLecHen ¢ g)s 6 « 
Bank telleres. « « 
rer ge MOTKems: “6 can wo % fe Ven 6 
United States Government workers: 
Post Office Department, clerk 
Navy Yard foerensite. “« < he. < 
Navy Yard engineer. .... 
United States Navy Captain. 
Railroad foreman . 
Town Department. . 
Police sergeant. . 
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Gardeneraaiie «.< 
Manual laborers 
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l The ages in the group range from 10 years and 4 months to. 
13 years and 3 months, see Table 2. The range in ages is 


2 years 11 months with a median age of 11 years and 9 months, 








Meeting the needs of pupils of varying ages had to be 

| dealt with in planning the units since boys and girls of ten 
years of age have quite different interests from those just 
entering their teens. The unit assignment can make provision 
for such varied interests according to physical, social, and 
mental abilities of the pupils involved. 


Table 2. Distribution of 34 pupils According to 
Chronological Age 





oe Number of Pupils 
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Totals -14 20 





‘Reading ability.-- In reading ability the group rated 





high. In May, 1947 the group under consideration took the 
Iowa Silent Reading Tests, Form A, for grades 4 to 9. 


Results showed that 26 were above grade in average reading 
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ability. The best reader was an even 3 years in advance of 
her grade level, while the poorest reader was only 8 months 


retarded at the time of the test. This comparatively wide 


range in reading abilities must be taken into consideration 


in building the units. The distribution of the various 
reading abilities is given in Table 3. 


Table 3. Distribution of Reading Abilities as Obtained on 
the Iowa’ Silent Reading Tests, Form A 
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Reading Age Number of Pupils 
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Totals 15 19 


A pupil must gain much of his knowlege through reading, 
ak 
It is, therefore, very important for him to read as 


1/ Ruth Strang, Study Type of Reading Exercises, Bureau of 


Publications Teachers, College, Columbia University, New 
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efficiently as possible. Efficient reading is of prime 


importance in considering criteria for these units. After the 
pupils reading ability was determined the writer selected 


textbooks, supplementary reference books, and adjusted the 





vocabulary in the pupil activity sheets to the levels 
represented. In order to further substantiate the reading 
ability a survey was made of the number of library books 
read by the group. Table 4 gives the number of library books | 
read from the period September to December, 


Table 4. Amount of Outside-of-School Reading Done by | 
Group Under Study 





Number of Library 
books Read 
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Totals 34 126 


A further study was made of the pupils concerned in 


respect to their marks received in English. The distribution) 











shown in Table 5 gives the percentages of the marks received 


by the pupils for both the last and current semesters of 





school. This study is based on the pupils' reading ability 
determined previously by standardized testing. The figures 


in parenthesis represent percentages for the last semester, 
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while the figures without parenthesis, represent the per- 
centages for the current term. 

This study was made to further enhance criterea used 
in determining the selection of reading and reference 


material for the units. 


Table 5. Percentage Distribution of English Marks Attained 


by Pupils Grouped According to Reading Ability 


Hach Group 


Reading Group Ef Total 


Per Cent of Marks Attained b 
C 


1. Pupils above 
grade in both conm- 
prehension and rate 


2. Pupils above 
grade in compre- 
hension but below 
grade in rate 


5. Pupils below 
grade in compre- 
hension but above 
grade in rate 100 
4. Puvils below 
grade in both com- 


prehension and rate 100 





Intelligence quotients.-- On March 4, 1947, all pupils 
concerned in this study were given the Otis Quick-Scoring 
Mental Ability Tests, Keta Test: Form B, for Grades 4 - 9. 
The distribution of intelligence quotients obtained in this 


test is given in figure l. 





a 7 : cr . bs a 2 
‘ oo 
| wi ~ ¥ a , 
Beas nnihe ae ae 
: “ ; 


sonetetes Bie gahboen’ 









@ a , “~é - : 


“yr - Pa 
F Tot feftretert 





NN 
| | 
| : bortatta eotrell. detinegd 
if Ytitds ankbeoh oth ; heqvosD allay 
f ~ 4, os ei de a 
2 ‘ 


ene te oe A a A I oN —- oe a A RA EOE OR Rare — Sen oe Omen 








Me Towns, © 38 ‘—té «bart goth = Mf td 2) Ted , / 
eee a ie 
| | | aE) . s7ode Bifewi .£ 


- =00 fed nf ebp ry 
OOL dal H(OS)£S ten} dep arrears ster Dire folenrssior3 


| Blioss .. 
at) 9 nt aes 
ieee _ Wo ¢¥d. sotecod 
OOf F{OLNS [(AS)SsSP (SL/SS(BLOSP ejs 7: stss mf sista 


woled efitquS .é 

~orqmen ai sbata 

evods dud mofernort 

(0)9 ~ @dB8T SE sBex 








Woled eliqui ..s 
=s00 dtod mi sbexy 
(O}0 | ova Bre nokareidietc 











eli¢gue fis wher i+ 





sittroDesolo.tine “BESO afd mevig orow veut ebstt na Ranieoac 
.@ - 3 eohst)’ tot. 2 mgt steo? ate ,etee? YSPLEGA Lesron 
nid? at hontetdo atwetvous eomenthfodat to nottudiadats on? 





. ee 


uth) = icant 1 > 


ae eget ‘ef nevis ak sees 








4 


cures! at left 








Red diagional line 
represents 





cases and) the range of 





Figure 1. Distribution of Intelligence Quotients as 
Obtained on the Otis Quick-Scoring Mental 
Ability Test. 
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The range of intelligence quotients in the group 
is from 89 to 128, and the median is found to be 107. 
Therefore, activities to challenge the brightest as well 
as those which are not too difficult for the slowest 
must be included in the unit assignments, 

A few discrepancies were evident in the group test 
results but these were remedied by having the school 
psychologist administer individual Binet Mental Tests. 
In the five cases studied the pupils were found to be 
on an average of four points higher in the Binet rating, 

At the time that the test referred to in Table 6 
was given the range was 2 years 11 months and the median 
was 6.6. The study of grade status shows that 26 of 
the pupils were above their grade level and 8 pupils were 
Slightly below their giade level. It must also be 
remembered that these pupils were tested orior to coming 
to the sixth-grade and with all things being equal, 
testing at the outset of the current school year would 


reveal a higher level by four months. 
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Table 6. Grade Status as Determined er the yee eed eek 


Achievement Tests, Intermediate Battery--rartial 
Form VD, revised, for urades 4, 5, and 6 


umber of Pupils 


reel ae Rae Beye. * Ji ce Girls 
8.1 x 
7.9 1 
7.2 £ 
7el Bh 
7.0 2 
6.8 2 
6.7 2 3 
6.6 1 5 
6.5 a 2 
6.4 1 2 
6.2 3 
6.0 = 
5-9 ab 
567 ui 
5.6 As 
5.5 a 
D0 1 
562 a 


Interests and abilities.--a study of the interests 
and abilities of a group is an aid to the selection of 
functional subject SCE and some of the personal data 
in Table 7 will make possible the adaptation of the work 


to individual interests. 


Table 7. Out-of-school Activities Listed by Pupils 


IEEE 


Activities Number of Pupils 
vies, Radio, heading F 





POnGime: TS66S0NS wks. wee elie Sew 34 
Peet bak guest, .oOPcsy. MSG ,OMEIN. eC, of 32 
MGM BOOKING a) iti ee Mee we ee ss 30 
Beets. TELE N ROR. OPORS, E29 ocitione 29 


1/7 Winifred margaret Burns, Unit Organization of Two Topics 


In Occupations, Unpublished Service rao Boston University, 
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Table 7. (concluded ) 





Activities Number of Pupils 
TOC WERtANe «s Glee 6 66, Ve evan eee 28 
Baesehati rt. 13 Gaed. Ons he PHC CARRE a. KS 28 
Basketball. .. a at We aah ah outers oo 
Girls kickball team Biter thie. staiy. 20 
Seure May ean Wate aay Meller cae (Mer wit fat, Garis 20 
er Soe 6 Ha ved aha saul a wh ey ae eas | a 20 
Dame COLICEGINE CLUB. gg 3 er) ess 16 
Audubon Society (bird club) ..... 16 
CUGghes, GGGs DINE ig ra elie! tel aienca es 14 
See hegesuaries ane olaedi.as She ers r2 
Sewing . eiirett eeitel wick el Cars rd 
Work with chemistry sets e SOOM. es zi: 
music lessons ... PROS DP Re ga a pi 
Post-card collecting. Owe Gage ‘eee ws 10 
Collecting china-animals. ...... 10 
Medel airplane: making). 01.4 ae. Ow. mE 8 
SGru COLVOC CINE | siewsleie loc is)) ees 7 


Space Provisions and #quipment 

eegctasatiaaes the traditional classroom.--'the 
following changes in the physical features of the room had 
to be made before the units were presented to the pupils. 

The classroom in which the units were taught is 
average in size (32 feet long end 21 feet wide), and accom- 
odates 35 pupils. ‘There were desks and chairs bolted to 
the floor. The two lest rows of these were removed entirely 
and replaced with individual-moveable tables and chairs. 
Two good-sized tables were pleced in the room for individual 
and group study, and demonstration activities, 

A science library was organized consisting of the 
school's reference books, and additional copies were furn- 


ished by the teacher and pupils. This collection was placed 
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in an easily accessible and convenient place at the back 





of the room so that pupils going to the library would not 
disturb other members at the front of the room. ‘The text- 
books were placed on a rectangular table, and in a book 
trough purposely made for this study, at the front of 


the room. 





A bulletin-board, 57 inches long and 40 inches wide, 
was constructed and placed at the back of the room where 
bleckboard had previously been. 

Six drawers located on the left-hand side at the 


front of the room were cleaned out and rearranged so that 





three of these were completely available for the teaching 


materials necessary in the carrying out of these units. 





| These have been properly labeled to indicate contents in 
order to save teacher and pupil time. 

The room has been equipped during the past summer 
with translucent end opaque shades on the windows for 
_  wisual education work. ‘Two obsolete movie cameras were 


exchanged for modern equipment, including: 
a 





| 1. A Movie Mite, 16 mm sound or silent movie that 
has among its features a small screen attachment to use for 

| testing new films or for small group-work. 

| een asia aed otis projector which reproduces 

in an excellent manner clippings, pictures from a book, 

mounted material, or drawings, 

I7 Movie Mite Corporation, Kansas City, mo. 


_ B2/ Delineascope, spencer Lens Company, buffalo, New York, or 
___darrell-ash Company, Scientific Instruments, sHoston, mass, 
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3. A large porteble screen to use with the foregoing 
cameras. 


4. four stereographs with a collection of views many 


of which are pertinent to the units. Pupils were encouraged 


to make a series of their own. 

integral helpers.--arrangements were made with the 
following personnel to lend further success to the teaching 
of the units: 

1. ‘the regular classroom teacher to provide the pupils 
with help in English or social studies as applicable to 
their work in the units, 

2. The art supervisor to use current topics under 
study for motivation purposes in art work. 

5. The school's custodian in order to allow individual 
pupils to use the basement workshop for construction of 
materials pertinent to the units. This arrangement was 
necessary due to the fact that there is no manual training 
taught in the school. 

4. ‘the head librarian of the town's public library 
to supply additional materials, such es books and posters, 
integrated with the unit topics. 

films were ordered from the visual Aids Department, 
Boston University, and the Goodyear Tire and Rubber vompany 
during August preceding the teaching of the units. 


A small wooden file, made from a discarded chalk box, 


painted and labelled, "Optional Activities", was strateg- 
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ically located to hold the optional related activity, 


4 inches by 6 inches, cards. 

A letter-size filing cabinet was made by the junior- 
high school manual training classes, for the purpose of 
storing tests, illustrative materials, mounted pictures 
and clippings, and pupil's papers, a11 of which were class- 
ified. for. efficient use. 

Permission was received to use the teachers' room 
for small-group activity work. This room consists of 
@ round table with chairs, a sink with hot and cold water, 
electric hot-plate with two burners, and convenient 
storage closets, 

the school-department provided a science-kit con- 
Sisting of a fine 24 inches long, 18 inches wide, and 
18 inches deep portable-plywood cabinet, with all the 
equipment requireé for the teaching of science units in 
the upper elementary grades. 

Provision was made for many pieces of home-made 


science equipment to supplement the science kit. 


Grade Placement of Topics vhosen 
The teaching of science in the elementary school is 
basic to all science instruction in the program of general 


educetion. 


1/7 billett, Roy 0., Fundamentals of secondary school 
Teaching, Houghton Mifflin vo., boston, 1940, p. 507. 
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if 
According to the Thirty-rirst Yearbook vommittee, 


the aim of general education is life enrichment. The Com- 





mittee states that this goal may be accomplished through 
an increasing understanding of principles, or generaliza- 
tions, that have proved most significant in an evolution 
of the race, and that to wield a vital influence on the 
development of more effective participation by an enlight- | 
ened citizenry in the activities of a democratic society. 
The Committee further states that science education 
contributes to this broad aim of general education by 


emphasizing the importance of "the principles and general- 





izations that ramify most widely into human ateateane 
The Thirty-First Yearbook Committee recommends that the | 
curriculum in science, for a program of general education, 
be orgenized about principles and generelizations that are 
functional in the lives of boys and sent 


It is a sound educational principle that students 





should be introduced to scientific subject-matter and be 
initiated into its facts end laws through acquaintance 
with everyday social applications. Adherence to this 


method is not only the most direct avenue to understanding 





of science itself but as the pupils grow to the understanding 


1/7 National Society for the Study of Education, A Program for 
Teaching Science, ‘thirty-First Yearbook, Part I. Bloomington, 
Tiiinois: Public School Publishing Company, 1932. | 
2/ Ibid., p. 43-44. 


3/ Dewey, John, Experience and Education, New York; The | 
Macmillan Company, 1946, p. 98. | 
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of the economic and industrial problems of present society. 
An effort to validate the principles used in the 
units.-- As a background in the selection of the topics 
the writer found the result of an extensive study made by 
Reek revealed that the most widely used principles, listed | 
on this page and pages 18, 19, and 20 appeared in the text- 
books of the following outstanding science educators: 
Beauchamp Series, Discovering Our World, for middle 
grades IV - V- Vi, scott Foresman & Company, 
New York, 1937. 
Craig, and others, New Pathways in Science, (Primer 
and books for grades 1 - V1, Ginn and Company, 
Boston, 1940. 


Frasier, end others, The Scientific Living Series, 
(Primer and books for grades I - VI, L. W. 


Singer Company, Syracuse, 1937, 1939. 


Knox, and others, Wonderworld of Science, for grades 


I - VI, Charles Scribner's Sons, New York, 1941. 

Principles commonly found and appearing in the units.-- 

The following principles have been incorporated in the 
units and appear written at the pupil's level: 

1. The pressure of air decreases with an increase in 
water vapor content, other conditions remaining 
unchanged, 

2. Air presses evenly in all directions. The higher 
the temperature of the air, the greater the amount 


of moisture that is required to saturate it. 


17 Doris Lucille Reek, A Study of the Principles of Science 


Found in Four Series of Textbooks of Elementary Science, 
unpublished master's thesis, University of Michigan, 1943, 


Pa VY + 285. 
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Warm air will hold more moisture than cool air. 


warm air is forced upward by the felling, or \ 
settling of colder air. 

When a mass of warm air meets a mass of cold air, 
the cold air pushes the warm air upward, and clouds 


form all along the front. 


Cold air settles toward the earth, pushing up the 


warm air. 
When air is heated, it expands and gets lighter. 


The cold air pushes the hotter, lighter air upward. 


All living things use air. 


Animals must breathe oxygen from the air in order 
to live; plants must have carbon dioxide and 
oxygen to live and manufacture food, 

The oxygen of the atmosphere is removed by animals 
and replaced by green plants, 

When air is cooled sufficiently, the moisture in it 
condenses, 

When there is more water vapor in the sir than it 
cen hold at that temperature, the water vapor \ 
condenses as rain, hail, dew, fog, snow or sleet. 
As the warm air rises, it cools. Cool air cannot 


hold as much moisture as warm air can, 





As the warm air continues to rise, it becomes cooley 


and moisture condenses as rain or snow, 


The air has moisture in it. When the moisture 
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is cooled it falls to the earth as rain or snow 
or fog or sleet. | 

As warm air is pushed up by cool air, it too, 
becomes cooler. ‘The water vapor which it holds 
condenses to form clouds, 

When the air becomes so cool that it can no 
longer hold all its moisture, the water vapor 
condenses on the tiny particles of dust that are 
always in the air. 

bifferences in temperature cause differences in 
atmospheric pressure, and these differences in 
atmospheric pressure cause wind. 

As the atmosphere near the earth heats, it 
expands. ‘then cold air pushes down and forces 
the warm air up. when the cold air changes place 
with the warm air, a wind is made, 

The winds are caused by the unequal heating of 
large quantities of air over snow fields, aeeertd 
and large bodies of water. 

Air moves from points of greater pressure to 
points of less pressure, causing air currents, 
or winds, 

In a high-pressure area, the winds are blowing 
away from the center of the area. 

In a low-pressure area, the winds are blowing 


toward the center, 
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24. When air is in motion, the currents help dis- 
tribute heat on the earth. 

25. Because of the rotation of the earth, the highs 
and lows move across the earth from west to east. 

26. Bodies of land heat up and cool off more rapidly 
and more readily than do bodies of water. 

27. The air forms a blanket around the earth. This 
blanket of air keeps the earth from losing its 
heat. 


Grade placement of units selected.--Propver grade 





placement of subject-matter is of infinite importance. 
The latest textbooks have placed in a suggestive manner 
both topics, air and aviation, at the sixth-grade level. 
francis Dv. eens places these two topics at upper 
intermediate-grades. An intelligent appreciation of 
flying, which is called for want of a better term "air 
mindedness," may ee and the foundations of know- 


ledge about flying may be laid in the sixth grade. Arey 


in his chapter on "Suggested Sequence of Learning #lements", 


also recommends all phases of air and aviation, used in 


the ensuing units, at the unper-intermediate level. 


1/7 Francis D. Curtis, teaching of Science in Grades 1 
Through vl, Review of tducational Research, volume all, 
Number 4, October 1942, p. 569-572, 


2/ Arey, Charles K., Air-sage Education veries, Klementary 
chool Science for the Air Age, The Macmillan Company, 
New York, 1942, p. 3. 


3/ Ibid. p. 101-108. 
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and the Thirty-rirst 








ape! 


In the Review of Educational Research 





Yearbook of the National Society for the Study of Hducation, 


both recommend the study of air at the sixth-grade. 





ime allotment.--In the preparation of the units the 





time element was a strong factor to be considered. sertha 
worris arate: suggests that for the study of air at this 
level, ten to twenty hours should be planned. The following 
units were based on six-weeks duration each, with 30-minute 
periods daily. ‘this allowed 15 hours for each unit, thus 


striking a mean based on Miss Parker's recommendation. 


The Teaching of the Units 





Time allotment.--‘the presentation of Unit I, Air and 
You, began on October 27, 1947, and the work continued 


for a period of seven-and-a-half weeks, five half-hour 





periods per week. The final objective test was administered 
on becember 17, 1947. Excluding teachers’ convention, 


Armistice vay, the ‘thanksgiving vecation, end one inclement 





day, there was a total of 32 half-hour periods. 
The teaching of Unit II, Men Fly, sterted vanuary 5, 
1948, with a pre-test administered on thet date, and the 





activities connected with the unit assignment extended 
over another seven-week period of time. tive half-hour 
periods per week were allowed, excepting in the case of 


eview of Hducational Research, Volume XII, Number 4, 
October 1942, Chapter Il. 





2/ Bertha Morris Parker, manual, Basic science #ducation Ser- 
es, Row Peterson and Company, Evanston, [1ll., 1941, p. ik 
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one assembly, two periods out for art and two days lost 
due to inclement weather. Thus losing five periods and 
leaving a total of 30 half-hour periods. 

The teaching of the unit was concluded with an 
original pupil-created assembly presented to the entire 
school and a large number of parents, presented on 
february 18, while the final 3-page objective achievement 
test was administered on February 20. aA "pupil's opinion 
of unit questionnaire” was given at the conclusion of the 
last objective test. The results of the findings on 
this questionnaire are found in Uhapter IV. 

Four phases of the teaching-learning cycle.-- The 
teaching-learning cycle in the unit method used consists 
of four phases. The first is dahadueccesvr Here? "a 
study of the individual pupils having been made from the 
cumulative records, a teacher-built objective test was 
administered. ‘the items in the test were based uvon the 
statements of the units and their delimitations. Following 
the test, activities intended to interest and challenge all 
pupils and make them feel that they were about to engage 
in something worth-while were introduced, 

The second phase is the laboratory bevel Study 


guides were distributed and the pupils planned therefrom 


17 Billett, Koy 0O., Fundamentals of Secondary School ‘leach- 
ing, Houghton mifflin Uompany, Boston, 1940, p. 599. 


B/ Op. cit., p. 600. 
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their activities for several class periods. as need arose 
the teacher worked with individuals, small groups, or 
with the entire class. wvuring this stage a log of pupil- 
reactions and teacher-observations was kept. Revisions 
and adjustments in the unit assignment were made as a 
result. at the conclusion of this phase each pupil wrote 
an objective summary of what he had learned and how he 
felt about the method of this. study. 

the pooling-and-sharing of experiences Meuse ic the 
third step in the teaching-learning cycle. ‘the pupils 
Shared the results of their study, reports of findings and 
committee work were given, exhibits explained, experiments 
performed, and a general summary of the unit made. vart 
of this work was programmed and conducted by pupil chairmen 
and part was teacher-conducted. Five class periods were 
devoted to the pooling-and-sharing of experiences phase, 

The final phase of each unit was concerned with 
estimating the educative growth of each bapiae During 
this phase very extensive objective teacher-made tests 
were administered. all pertinent facts were brought to- 
gether in interpreting the results of the final tests and 
are presented in ‘tables 8 and 9. All other objective 
findings are described in detail in Uhapter IV and in 


the Appendix. 


if GO. Cit, DP. GOZ 
2/ op. cit., p. 602-603. 
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Table 8. Initial Test Scores, Final Test Scores, end 


Unit 


cial 





Number of Points Gained on the Objective Tests 
for Unit Air and You 


Initial Test Final Test 
Score score 





The average number of points gained was 6.97 
There was no initial pre-test given to the pupils for 


II, men Fly, due to the fact that the unit on air led 


directly into the study of aviation and it was felt 
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unnecessary aS an introductory activity. The class was 
given a mid-unit objective test end also a final objective 
test with the results tabulated in Table 9. Points gained 


by each pupil are also shown. 


Table 9. Mid-Unit Test Scores, Final Test Scores, and 
Number of Points Gained on the Objective Tests 
for Unit Men Fly 
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The average number of points gained was 4.44, | 
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CHAPTER II 
AIR AND YOU 





Lf 
General statement of the unit. -- Air is one of the 


commonest things in the world, in fact we are living at 
the bottom of an invisible ocean of air which is composed 
of a real substance. Wherever you go on land or sea 
you are always surrounded by air. ‘YThe substance fills 
every crack and crevice, exerting pressure upon all parts 
of the earth's surface. We are completely bathed by air 
from birth to ote We live in it, move in it, and grow 
old in it. Fortunately we do not have to buy this vital 
substance, for it exists in great quantities right at our 
very nostrils, ready to rush into our lungs at all times, 
Man has learned to use the pressure of the air and 
the property of the compressibility of the air to do work 
for him, The air is composed of many gases, which have 
specific uses for life on earth. The atmosphere gives 
man the wind, temperature, and humidity which are so 
essential for the existence of life. ‘The atmosphere is 


necessary for the gradual cooling and heating of the 


17 Billett, Op, elt. p. 505. 


2/ Gerald S. Craig, Science for the Elementary-School 
Teacher, Ginn and Company, Boston, 1940, p. 180. 
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ey 
surface of the earth by the sun. Life would probably be 


impossible without the atmos phere because the earth would 
by very hot in the daytime due to the heat of the sun and 
would freeze during the nightime because of the repid 
radiation of heat most of which is now held near the 
earth by the atmosphere, 

approximate time allotment -- 30 periods of 30 minute 

length. 
2 

Delimitation of Unit.-- 

1. ‘the air forms a blanket around the earth. ‘this 
blanket of air keeps the earth from losing 
its heat. 

(a) The atmosphere extends at least 200 miles 
above the suriace of the earth. 

2. air is a mixture composed of about 21 rercent 
oxygen, 78 percent nitrogen, and 1 percent carbon 
dioxide, inert gases, dust, smoke, water vapor, 
and other substances. 

(a) a material which has reached its burning’ 
temperature will burn so long as oxygen 
is supplied and the material lasts. 


(b) varbon dioxide composes about three- 


l/7 arthur uv. Giovannangeli, unit Organization of ihree 
Topics in seventh-, and wight-Grade General ocience with 
Special kererence to the Supervision of Gadet Teachers, 
U blished Master's Thesi B Uni 7 i 


npub esis, Boston University, 1959. 


2/ Billett, op. cite.p./ 505. 
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hundredths of one percent of the air and 
is necessary for plant life. 

(c) The presence of carbon dioxide in the air 
we breathe is not nearly so dangerous as 
the presence of a small quantity of carbon | 


monoxide. Carbon monoxide is the gas 


which has killed so many people who care- 





lessly run an automobile motor ina 
closed garage. When a little carbon 
monoxide is breathed it joins with the iron 


in the red blood cells and this prevents 





oxygen from joining with that iron, there- 
fore a person suffocates because there is 


no way the oxygen can get from the lungs to 





the blood stream into the body cells where 
it is to be used. 
Air has weight. Weigh a football before and after 
inflating it with air. The difference in the 
weights of the football is the weight of the air 
which was in the football. 
When air is cooled sufficiently, the moisture in 


it condenses. 





(a) When there is more water vapor in the air 
than it can hold at that temperature, the 
water vapor condenses as rain, sleet, hail, 


dew, frost, fog, or snow. 
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When air is heated, it expands and gets lighter. 
The heavier cold air around the heated air pushes 


the lighter warm air upward. As the light warm air 





is pushed upward it is cooled and the moisture in it 
condenses to form a cloud out of which rain may fall. 
The region where a mass of warm air and cold air 
meet is called a front. A front along which there 
is little or no movement of air is called a 
stationary front. A front along which there is con- 
siderable mixing of warm and cold air is called an 
occluded front. When a cold air mass pushes a 
warmer air mass horizontally, the front between 
them is called a cold front. When a warm air mass y 
pushes a colder air mass horizontally, the front 
between them is called a warm front. 

A heavy mass of cold air moving horizontally may go 
under a lighter mass of warmer air and force the 
warmer air upward along a cold front which slants 


backward above the mass of cold air. as the warm 





air containing moisture is pushed higher, it 
becomes cooler and finally the moisture in the air 
condenses to form clouds out of which rain or some 
other form of precipitation may fall. Clouds form \ 
all along the front. Fair weather usually follows 
after the cold front has passed. 


A mass of cold air may push a mass of warmer air 
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__by a thermometer. _ 
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upward along a warm front which slants forward \ 
above another mass of cold air. As the warm air 
containing moisture is pushed higher, it becomes 
cooler and finally the moisture in the air condenses 
to form clouds out of which rain or some other form 
of precipitation may fall. Clouds form all along 
the front. Rain or some other form of precipitation 
usually occurs as the warm front passes, 

Air moves from areas of greater pressure to areas 

of lesser pressure, causing air currents called 
winds. 

(a) In a high-pressure area, the winds blow 
away from the center of the area, and in 
a clockwise direction. 

(b) In a low-pressure area, the winds blow 
toward the center of the area, and in 
counter-clockwise direction. 

(c) Atmospherie pressure can be measured with 
a barometer, 

(d) When air is in motion, the currents of air 
help distribute heat on the earth, 

(e) Because of the rotation of the earth the 
"highs" and “lows" usually move across the 
earth from west to east in the northern 
hemisphere, 


The exact temperature of the air can be determined 
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(a) More heat causes the liquid in the ther- 


(b) 


(G)) 


mometer to expand and less heat or cold 
causes the liquid to contract. 

Two thermometer scales are in use. In 
this country for ordinary use, the rahren- 
heit scale is used. It has two fixed 
points: The boiling point of water which 
is 212 degrees Fahrenheit and the freezing 
point of water which is 32 degrees 
Fahrenheit. 

On the Centigrade scale which is mostly 
used in laboratory and research work, 

100 degrees UCentigrade is the boiling 
point of water and zero (0) degrees 


Centigrade is the freezing point. 


Air exerts pressure on surfaces because of its 


weight. 


A few of the devices which make use of 


air pressure are the medicine dropper, the self- 


filling fountain pen, the lift-pump, and the 


siphon. 


(a) 





The underlying principle of these devices 
is to lessen the air pressure inside of 
the cylinder which is connected to the 
liquid, thereby causing the greater air 


pressure outside of the cylinder to push 


the liquid toward the place inside the 
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Z He = se ah St ate tht tt te 
cylinder where the air pressure is less. 


(bo) A siphon is a bent tube that is used for 
conveying a liquid upward, across, and 
then down to a lower level. The bent tube 
must be completely filled with liquid; 


also, the end of the short arm must be 





under the surface of the liquid in a vessel, 
When the liguid in the long arm starts to 
fall, the air pressure pushes water from 
the vessel toward the area in the long arm 
from which the water flows out. Air 
pressure on the surface of the liquid in 
the vessel causes more liquid to enter the | 
tube, as long. as the opening at the end 
of the short arm of the tube is below the. 


surface of the liquid. 





12. Compressed air exerts an outward pressure on all 
parts of its container, 

(a) Compressed air is used for common devices 
such as tires, doorchecks, air-brakes of 
cars and trains, pneumatic hammers and 
drills, and the bicycle pump. Air is also 
used to keep water out of caissons, to | 
float submarines and in de-icers on the | 


wings of airplenes, 





13. Bodies of land heat up and cool off more rapidly 





and more readily than do bodies of water, 
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14. 





The air is used for transportation by means of 


airplanes. 
if 


Probable indirect and incidental learning products. -- 


1. 


A fuller appreciation of man's dependence upon air 
for life, and for more comfortable living. 

An attitude of indebtedness for the cantless number 
af machines employing principles involving air. 

An understanding of factors involving air which 
affect daily living indirectly. 

Ability to read and interpret weather instruments 
and maps. 

Overcoming superstitions relating to “signs of the 
weather". 

Ability to recognize the common cloud formations 


and to foretell coming weather. 


References for Teachers! Use 


Caldwell, Otis W. and Francis D. Curtis, Science for Today, 
Ginn and Company, Boston, 1956, Unit I, chapters II - 
Iii, The Air and Some of Its Uses, p. 17-55. 
Chapter ALTII, Useful Knowledge About the Weather, 


De 


Davis, Ira C., and Richard W. Sharpe, Science, Henry Holt 
and Company, New York, 1947. Chapter 2, How has Man 
Learned to use Air Pressure? p. 27-57. Chapter 5, 
How has Man Learned the Causes for the Changes in 
Weather and Climate? p. 113-139. 


Fuller, Robert W., Raymond B. Brownlee, and D. Lee Baker, 


First Principles of Physics, Allyn and Bacon, 
oston, 1942, 
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Chapters: 

IV Floating and submerged Bodies p. 65-77. 

VI The Atmosphere and Its Pressure p. 92-114. 

VII Boyle's Law and Compressed Air p. 114-129. 
XXxXTX The Automobile and the Airplane, p. 766-795. 


Hausrath, Alfred H., Jr. and John H. Harms, Consumer 
Science, The Macmillan Company, New York, 1940. 
Chapter vII, Machines Theat Use Air, p. 95-102. 


Nettels, Charles H., Paul F. Devine, Walter L. Nourse, and 
M. E. Herriott, Physical Science, DV. C. Heath and 
Company, Boston, 1942. 

Chapter 1, The Weather p. 1-357. 
Chapter 2, the Air, p. 37-63. 


Watkins, Ralph K., and Winifred Perry, Science for Human 
Control, The Macmillan Company, New york, 1940. 
Unit Three, Our Attempts to Rule the Air, p. 83-137. 

Wood, George C., and Harry A. Carpenter, Our Environment, 
How We Use and Control It, Allyn and Bacon, Boston, 
1942. Topic 111, How Air Works for Mian, p. 93-141. 
fopic IV, Air, Fare, and’ Giving. Things; p. 141-181. 


i/ 
The Unit Assignment 


A. One or more of the following introductory activities: 
1. The unit is introduced by reading the paragraph 
entitled "A Riddle", p. 5-4, in The Air About Us, 


Basic Sciénce HKducation Series, by bertha Morris 


Parker, Row Peterson vompany, 1941. Let the pupils 


try to guess the answer, and allow for a short 
discussion of the comments made, 

2. ‘The teacher gives the pupils a questionnaire of 
the true-false and completion type in order to 
discover what they already know about the subject 


matter of the unit. 


ig Billett, Op. cit. Dp. 506. 
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De 


Further elues as to oy Sea Fone Rapa 
ledge, or incorrect knowledge of the pupils on 
this topic are determined by asking pupils to con- 
tribute questions about “air”™ to a question box. 
The teacher hands out the general study and 
activity guides. 


The teacher hands out pupils’ reference list. 


Questionnaire for "Air and You" 


The teacher administers the ensuing questionnaire which 


includes some of the principles pertinent to the unit, 


Air and You. 


Section I--True-talse Items 


Directions for true-false items: Read each statement 


carefully. If you believe the statement to be true, 


underline "TI". If you believe the statement to be false, 


underline "F", 


fF 4. 
ek. 2 
¥ ¥. 3: 
T F 4, 
2 ; 
z : 
L 7. 
T F 8. 
Se) wi, 





Air is all about us. 
We could live without air. 
Air is visible. 


Streamlined objects are made so that they can 
move through the air easily. 


We can feel air as it is moving. 

If we should go up in a balloon 15 miles above the 
surface of the earth, there would still be air 
eround us. 

We must have air in order to live. 


Birds, Dogs, and trees do not need air. 


Air presses up and down and sideways. 
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Directions for completion items: Complete the following. 
statements correctly by filling in each blank with one word | 


from the 





A volume of warm air is heavier than the same 
volume of cold air. 


Section II--vompletion items 





list of words below. 


expand gases 

thermometer space 

motion vapor 

contract dust 
fish clouds 

compound water 


Air takes up (space) even though it is 


invisible. | 


Wind is air in (motion) . 
Air is made up of several (gases) . 


We use (thermometers) to find out how hot or 
cold anything is. 


Almost all materials (expand ) when heated and 
(contract) when cooled. 


There is always some water (vapor) in 


the air. 


(Fish) come to the top of the water for air. 











(Clouds ) are made up of drops of water or | 


crystals of ice. 


Particles of (dust) are found in the air. 
| 
| 


When water vapor is cooled, it may change to 
drops of (water) ° 
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A purpose for activities in the unit assignment. 


Intelligent activity is distinguished from aimless 
activity by the fact that it involves selection of means - 
analysis - out of the variety of conditions that are 
present, and their arrangement - synthesis - to reach an 
intended aim or purpose, ‘he pupil's b gedidwar are 
given direction only by some goal which he seeks to attain. 
The assignment should obviously create situations in which 
pupils will find goals having a Bs Lelia problem-solving 
activity and hence teaching takes place with reference to 
some goal which if valid is statable in terms of some 
desirable advance in the educative growth of the pupils. 

Gore activities 

Class discussion and individual procedure, 

1. The teacher makes use of a globe of the earth and 
asks the following questions: How much of the earth is 
covered with water? How much of the earth is covered with 
land? How much of the earth is covered with air? Teacher 
then draws a circle representing the earth on the black- 
board and has a pupil line off space taken up by land, 
water and air. 


17 John bewey, xperience and duecation, New York: The 
Macmillan Company, 1946, p. 105-106. 


2/ Roy O. Billett, Fundammtals of Secondary-school 


a Boston: Houghton mifflin tompany, 1940, 
De ° 


3/ Ibid, p. 138. 
























ome Retstvites 8 mae . G 
ntodte od extooe od cone ‘Leo 


bra dose vee anole: 4s ee sna 
Bl sitmne odd to sogm WOE) 2: :aito te 






ee ants evs 


p se 


i ; 40e6 
id Eve: perov05 eli: ddan), exit 20d sie te pos pe ee 
pms Mer! ‘ ‘a 
WwoH- bo F 


‘to poseT ST. tp Pa a ba jan disciibe 









Snel vd au reas, 908g? ito. apt ional . 
- F : . -, J 4 to ' 
Pee oe4 ae é Ny! ae 


. 





a? ms 1) 
* ee 


of? ifftoY we ,gokreouhd Brie someks 




















individual and small-group work. aig following 
ns 


mimeographed study and activity guide is handed out to 
the pupils) 

A. Read this study and activity guide carefully. 
Gheck (VW) the items which interest yw most. van 
you think of any other really interesting things 
which might be done in connection with the unit? 
If so, be sure to.let your teacher’ know. iIf:at 
any later time you should think of any interesting 
activity not listed below, consult your teacher 
about the possibility of using it in this unit. 

1. How deep is our ocean of air? Give the names of 
the different layers of air? (1:106-107) 
(2:199-200) (8:37) (omseey™ , 

2. What is the great heating force for the earth? Are 
all materials heated alike by this force? Why Not? 
The teacher uses Figure 2 and the following 
questions for discussions: Why is the temperature 


at the surface of the soil greater than at three 





feet down? How do you explain the difference in 


temperature at the surface of soil and at the 





surface of the water? Why is the water three feet 


below the surface wermer than the soil three feet 


17 Biliett,. op. cit. p. 506. | 


2/ The numbers in each set of parentheses refer to a book 
and pages therein. The books are listed in the Pupil 
Reference List, p. 54 and 55. 
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below the surface? Why is the water at the 
surface warmer than the water below? When does 
the sun give more heat at your home, at noon on 
June 21 or noon on Vecember 21? When does the 
earth get more heat from the sun, on June 21 or on 
December 21? Why? Why do you wear white clothes 
in the summer and dark clothes in the winter? 

What happens to the air as it cools? What results 
from the cooling and rising of air currents? 


(3:42-52) (1:44-53). 


SON'S saad S 





Figure 2. Does the sun heat different 
materials differently? 


Demonstration: Galileo's thermometer (Figure 3). 
Teacher performs this experiment first. tet a 
glass beaker and fill two-thirds full of water 
colored red, place a quarter-inch glass tube 


twelve inches in length into the water. vraw a 


thermometer scale and place this in the background. 


Next heat the water in the beaker; then allow the 


water to cool. What happens to the column of 
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water in the glass tube as the water in the 
beaker is heated? Why? As the water in the beaker 
is cooled? Why? 





Figure 3. Principle of 
Galileo's thermometer. 


How many kinds of thermometer scales are commonly 
used? Which scale is the most commonly used’ 
What is the boiling point of water on each scale? 
What is the freezing point of water on each scale? 
What does the word "thermometer" mean? What | 
liquids are commonly used in thermometers? Why 
isn't air used in thermometers? (4:31) (5:4-20) 
(6:107-109) (20:14-15) 

What is air made up of? What percent is there of 
each of the common gases in air? What gas do you 
inhale? What gas do you exhale? (1:118-119) 
(7:49-50) (2:175-177) 

What common gas do fires need to keep them burning? 


(6:154-160) (1:118) (19:31-34) 
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Demonstrations: Teacher shows how a burning 
candle will go out when placed in a drinking 
glass covered with something through which air 


cannot pass readily. Illustrate the same principle 





in a kerosene lantern. Show what happens when 


air vents are employed. 








8. Demonstration: Does oxygen support combustion? 





Teacher prepares and performs the following 
experiment. Heat in a test tube over a bunsen 


purner a spoonful of potassium chlorate which is 





mixed with manganese dioxide, Insert in the test 
tube a glowing splinter. What happens to the 
splinter? Why? Insert a splinter which has no 
glow. What happens? Why? What effect does 
oxygen have on burning? From this fact, what is 


one sure way to put out a fire’? 





9. What gas is deadly and often confused with carbon 
dioxide? What is the most dangerous thing a man 
can do while he has his automobile in the garage? 
Why? Why does carbon monoxide act so quickly in 


suffocating the victim? Where else is carbon 





monoxide found? (8:175-176) (19:37) | 
If you noticed a person who was being overcome with | 


carbon monoxide gas what would you do? Is the | 





: Oxygen tent or iron lung used in hospitals today 


| of any help in this case’? 
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What other gases 
and nitrogen are in the air? Which of these gases 
is commonly used for illuminated signs? What is 
helium used for? (1:119) 

Make a circle graph five-inches in diameter and 
show the percentage of oxygen, nitrogen, carbon 
dioxide, and other gases, 

Pupil demonstration: Drawing water into a glass 
from a saucer. A pupil appointed from each 


group prepares and performs the demonstration 


shown in Figure 4, Fold a two-inch square piece of 


newspaper three times. Now, bend the folded paper 
and float it on the water in the saucer so that 
one end of the folded paper is out of the water 
and dry. Light the dry end of the folded paper. 
Immediately invert the empty water glass over the 
burning paper into the water which is in the 
Saucer, vid the water rise in the glass? If so, 


why? Why did the fire go out? 





Figure 4, vrawing water into a 
glass from a saucer. 
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Demonstration to determine if presence of carbon 
dioxide is present in air? This demonstration is 
done by the teacher and later by a pupil. Hold 


the flame of a candle under the mouth of an 


inverted bottle for a few moments. Note carefully 


the inside surface of the bottle and observe the 
water there. Now pour some limewater into this 
pottle and shake it well. What happens? This 

is the test for carbon dioxide gas? Hold a 
lighted wood splint under a second inverted 
bottle. vo you note the same result as before? 
Pour in limewater and shake. What happens? Then 
pour limewater in a bottle of air and shake well? 
What happens? Is carbon dioxide present.in air? 
Finally hold the lighted candle under a glasa 
plate so that the flame almost touches it. What 
do you find on the plate? Use the burning wood 
splint in the same way. what happens? What mas 
made the candle burn? The wood splint? How can 
you account for the water given off from the 
flames? The black substance on the plate is 
unburned carbon or soot. What are two products of 
the burning of wood or a candle? 

If air is a substance does it have weight? How 
can it be proved that air does or does not have 


weight? (1:110-111) (10:16-17) 
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Experiment: Does air have weight? The teacher 
uses a football which is filled with air and 


weighs the football on a balance as in Figure 5. 





16. 
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Figure 5. Does air have weight? 
The football is then deflated and weighed again. 
vid the air in the football weigh anything? 
Pupil demonstration: Weight of air. Cut out a 
square piece, one inch on a side, froma fairly 
thick board. ‘then weigh 15 pounds of books. 
Place your hand on the table, palm upward. Lay 
the square of wood on the palm of your hand and 
get a friend to pile the 15 pounds of books on the 
block of wood, holding the pile in place if 
necessary. The 15 pounds will feel quite heavy 
when they are resting on one square inch. Is this 
weight equal to the weight of all air above a 
square inch at sea-level? 
Is an "empty" glass really empty? If not, why not? 


Why can't you fill a glass of water when you hold 
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the mouth of the glass perpendicular to the 
surface of water? The teacher demonstrates this 
Me the class. What must be allowed to escape 
from the glass before the glass will fill with 
water? Prepare materials and perform experiment. 
(esert ) 
Demonstration: Is an empty bottle really empty? 
Arter the teacher performs the experiment shown in 


figure 6 answer the questions listed in this 





section. An empty bottle is fitted with a two- 


hole stopper. The stem of a small funnel passes 


through one of the holes and a bent glass tube 


through the other. soth fit the holes tightly. 


Yhe end of the glass tube is closed by holding a 


finger over it, and water is being poured into the 





funnel. (a) Does the water flow into the bottle? 
(b) What do you think is the reason for the action 


of the water? The following questions are to be 





answered after the finger has been removed from 
the end of the glass tube. (c) What happens to 
the water when the finger is removed? (d) What 
reason can you give for the action of the water in 

this case? A lighted candle is placed near the | 
open end of the delivery tube while water is 


poured into the funnel. (e) Whet happens to the 





candle flame? (f) Where does the air come from? 
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Figure 6. is an empty bottle really empty’? 


boes air exert ar make @ pressure? Can you prove 
this? How? Is air compressible? If so, How? 
What previous experiment proved that air is 
compressible? (4:37-38) (11:26-29) 
Demonstration: Air makes a pressure and is 
compressible. The teacher blows up a belloon, 
Questions directed to the pupils. Is air being 
compressed? Why do the sides of the belloon 
stay out? Does air exert pressure? 

What are some common uses of compressed air? 

List them on paper. (1:112) (10:18) (11:29-35) 
vemonstration: Operation of the soda straw. Why 
does the soda come up the straw? Is soda pulled 
up the straw, or forced up? 

How many own a fountain pen? How does the ink 


get in the tube of the fountain pen? 
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Group leader uses a diagram on the blackboard as 
in figure 7 and a fountain pen during the demon- 
stration. members of the class ask questions 


about the demonstration. is the ink pulled or 


pushed up the tube? 





Figure 7. Operation of a fountain 
pen. 


vemonstration: Uses of the soda straw. -lace 

a soda strew vertically into a glass full of 
colored water. Lover the top opening of the 
straw with eee iniar and draw up the straw. Voces 
the water stay in the straw? Why? Remove the 
finger from the top opening of the straw, what 
happens? Why? 

Vemonstration: The eyedropper. Operate the eye- 
dropper by using colored water in a glass. What 


is the principle of the eyedropper? (13:32) 


Demonstration: The operation of a bicycle pump. 


‘ake the pump apart and explain the use of the 
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Pupil demonstration: Filling a fountain pen. | 
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important parts to the class. Use blackboard 
diagrams. (12:120) (13:28) 

Demonstration: Demonstrate the principle of the 
force cups (plunger). (12:114) 

To show air pressure, one must usually make the 
pressure less inside some container and allow the 
air pressure outside to act. ‘that is what you 
must do in experiments 5, 6, 7, and 8. (8:45-46) 
How may the water inen aquarium be changed 
without tilting the aquarium? 

Demonstration: Siphoning water. why is it 
necessary to take air from the tuber Is there 
another method of starting the siphon besides 
drawing the air out of the tuber How? Will a 
Siphon operate if both containers are at the 
same level? Why? (10:13-15) (1:113-114) 
(13:33-34) 

How much does the air in this classroom weigh? 
Estimate the weight then compute the answer on 
the basis that one cubic foot of air weighs about 
one and one-quarter ounces, 

vifferences in air pressure at different heights. 
The teacher demonstrates air pressure with a pile 
of six books to represent the air column. ‘he 
bottom book represents sea level. Using the books 


as the column of air, the teacher asks, where is 
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the air pressure the greatest? Least? Half? 





What instrument is used to measure air pressure? 
What are the uses of this instrument? (3:203-204) 
(12:106-107) (4:39-40) (14:46-47) 

Demonstration: Air pressure holds water in an 
inverted glass with the aid of a cardboard cover. 
Fill a glass two-thirds full of water. Place a 
piece of cardboard over the top and hold the 
eardboard while you invert the glass. bee 

Figure 8. Remove your hand carefully. Why 


doesn't the water flow out? 





Figure 8. Air pressure with aid of card- 
board holds water in an inverted 
glass. 

Demonstration: Air pressure forces a hard boiled 
egg in and out of a milk bottle. Prepare the 
materials as follows: Boil a egg for ten minutes. 
Place it in cold water for ten seconds, Shell the 
egg. Fold a square piece of toilet tissue four 
times. Light the tissue paper and throw it into 


a quart milk bottle. Immediately place the egg 


on the opening of the bottle. ‘the problem is to 















i hin Meats pa ee 
’ nae i ' hee 
Ce TF ee " 
: iat er vo , 
{ { "4 3 ae 3 ih, 


iY ae 
YT wh , & / 
at , 4 { 
. —_ fi i 
\ 
. 


' ys Lom A 
“T9vOo 0 emncb 08 2 to" 


a Oba Lt  tedaw <a ioe zs nee -owd ees ; 
oft Bion Bae: cot ort tevo citi mt bc oa 
eG .aeb le ont sravart Oy pees et od be 5. 
ew bs auc si ‘ur ovomod 


Bro ‘to pte Saal gaioneres pie <8 oTug lt a 
bodrevnl na of tetsw' abled ‘Sreod. — . =) “say 
Rast ‘>a Ne 

felted ued e apt eweeong TEA :mottsstamomed .18 7 
eit etsqets eLtiod.. 1b he & to dso bas af 


.sotuaim ast tot gne 3, ice Jayelict as ete! sf r | i 
1 see ae : 7 ¥ » (re r a 

end fede .ebmooee usd tot nega tos’ | 
. ph Rae Meme v 


wot epeatd goLtot to cnet oxeuge & Bt a go. f ar SET 

‘Otnk’ Fi words bas xoosa ousets ’ ont tage 7 ae ‘iny Said 
Bas ont soaig: Wlotel tbomeT LI tac = 
ot Bt mo ido Cae .9fiod att | 














D2 


33. 


o4. 


= re ive T 


see if the egg will go into the milk bottle. What | 
forced the egg in the bottle’ eee did the lighted 
paper weaken the air pressure inside the bottle? | 
How can we take the egg out of the bottle by the 
use of air? (10:19-20) (15:3573) 

The caisson. What is a caisson? How does the 
caisson work? Perform experiment and describe 
principles toclass, (1:116-117) (10:8-9) 

Oxygen required in our body. What is the function | 
of oxygen in our body? Why do we sometimes need 
to have an oxygen tent in a hospital? What is | 
an iron.lung?.—(16:162-165)—(13:.54)...(.7:3.52453) 
(123165) 2422216 221) 

Demonstration: The operation of an iron lung, 
Pupil leader prepares and performs the demonstra- 
tion shown in Figure 9. Place a two-hole stopper 
in the opening of a pint size bottle. Insert a 
straight glass tube in one of the holes of the 
stopper. Fasten a balloon on the end of the glass 
tube which is in the bottle. The balloon rep- 
resents a lung. Insert a right angle glass tube 
two inches into the other hole of the stopper. 
This second tube represents the bellows which 
draws the air out of the chamber. In operating | 
the device the pupil draws the air out of the right 
angle tube. ‘this causes air to rush in the 


straight tube which, in turn, inflates the balloon. 
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When the pupil takes his mouth off the glass tube, 
the lung, represented by the balloon, becomes 
deflated. The series of inflation and deflation 
of the balloon represents the breathing of a 


person lying inside an iron lung. 





Figure 9. Operation of an iron lung, 


55. A trip to the hospital to see the operation of 
the oxygen tent and the iron-lung. ach pupil 
is given a mimeographed sheet with questions and 
is expected to know the answers by the end of 
the“ trip: 

A Trip to the Hnospital 

You are expected to know the answers to the following 

aguestions by the end of the trip. 

Iron Lung 

1. What is the size of the air chamber? 

2. How is the breathing regulated’ 


3. Why is the collar which is placed on the occupant 
made of rubber? 
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4, Has the occupant of the iron lung freedom of 
body and heat? What activities can he perform? 


5. What is the purpose and use of the iron lung? 
6. Who invented the iron lung? 
7. What is the cost? Upkeep? 


8. If the electricity were shut off would the person 
inside die? 


9. What are the four most important parts’? 

Oxygen Tent 

1. What is it made of? 

2. How does it work? 

3. When is it used? 

36. There is always some water vapor in the air. 

What happens if the air is cooled? if aheued= 

is warmed? How are clouds formed? Why do people 
call a cloud "dark"? What happens when there is 
more water vapor in the air than it can hold? 
(17:3-5) (8:41-42;149-154) (13:102) 

57. ‘Tell what "cirrus" clouds look like? How high 
are they in the sky? What kind of weather do 
they indicate? (4:43-44) (17:11) (12:563) 
(14:53-55) (19:69-70) 

38. Tell what “cumulus” clouds look like? What nick- 
name is given them? What kind of weather do they 
indicate? (4:44) (17:5;11) (12:563) (19:69-70) 
(14:54) 

59. Tell what "stratus" clouds look like? What kind 


of weather can you predict from them? 


(4:45) 
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(17:10-11) (12:563) (14:53-54) (19:69-70) 

Tell what "nimbus" clouds look like? What do 
they indicate? (12:563) (14:53-55) (19:69-70) 
How do the great winds of the earth circulate? 


How is it that the air keeps moving and causing 





winds? Is the air warm at the equator? What 
happens to this air? In which direction does the 
cold air from the North Pole go? What happens 
when warm air and cold air meet? What causes | 
"warm fronts"? "Cold fronts"? (8:154-165) 
(4:51-54) (13:110) (10:23-24) (20:22-25) 

How is the speed of the wind measured? What is | 
the instrument called? How can you tell the 

wind's direction around your neighborhood? 

(14:48) (12:550) (20:22-25) 

Name the machines which use air for transportation. 
How dods each machine use air? 2) 


List additional findings of your research 
here; 
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Vocabulary 

gas cirrus condensation 

compressed cumulus currents | 

barometer nimbus cylinder | 
thermometer stratus inflate. | 
siphon front exert 

Torricelli caisson device | 

Galileo anemometer velocity 

atmosphere vapor pneumatic | 

drafts nitrogen mercury | 
neon oxygen troposovhere | 
carbon dioxide stratosphere carbon monoxide | 
combustion 

Pupil Reference List 

1. Knax, Warren, George stone, Morris meister and 
Dorothy Wheatley, The Wonderworld of Science, 

Book 5. Charles Seribner’s Sons, New York, 1941. 

2. Carpenter, Harry A. and George u. Wood, Our 
Environment, It's Relation to Us. Allyn and Bacon, 
Boston, 1946. | 

3. Craig, verald S., Margaret u. Condry, and Katherine > 
&, Hill, From Sun to Earth. Ginn and Company, 
Boston. 

4. Patch, Edith M., and Harrison E. Howe, The Work 
of Scientists. The Macmillan company, New York, 
1942. 

5. Parker, Bertha Morris, Thermometers, Heat and Uold.. 
Row, Peterson and Vompany, New York, 1942. | 

6. Beauchamp, Wilbur L., Mary Melrose Williams, and 











Glenn 0. Blough, Discovering Our World, book 2. 
Scott, #oresman and Company, New York, 1947. 
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Optional Related activities 


When you have completed the required work, go to the 


card file and choose one or more of the optional related 


activities in which you are interested, 


Before commencing any of these activities the pupils 


are to obtain the teacher's approval of the chosen activity. 


Each activity is typed on a card for the pupils. 


Es 


Condense moisture on the outside of a polished 
metal can or on the outside of a beaker by placing 
either dry ice or chipred ice on the inside, 
Demonstrate to the class how to make fire without 
using matches. (see Boy scout Manual) 

Invert a dampened test tube coated with iron 
filings in a beaker of water. After a day or two 
note what fraction of the test tube is filled with 
water. Give reasons for this. 

Visit the fire department and tell the class about 
the work of the department. Get information 

about three types of fire extinguishers: Soda-acid, 
foamite, and carbon tetrachloride, 

Explain to the class how an elevator works. Use 
an encyclopedia for the reference, 

Make a model to show how we breathe. 

Report to the class on the use and production of 


liquid air. 


aS BiLLette, op. cit. p. 507. 
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bring into the classroom as many air machines or 
toys as possible and display them. txplain the 
operation of each. Pictures and models may be 


substituted in some cases. 


| 


i| 
| 


Using diagrams, explain to the class how the common 


lift pump operates. (13:33) 

Prepare a series of three demonstrations of air 
pressure which have not been done and do them 

in class. 

On a piece of oak tagboard draw clearly the 
principle of an air conditioning plant. Label all 
the parts. (1:123) 

Make an instrument to measure the speed of wind 
(amemometer). (18:435-44) (20:24) 

Make a weather vane as shown in (18:52) or 

(20:24) and explain how it indicates the direction 
of the wind. 

Report to the class the difference in breathing 

of the following: fish, hogs, insects, and birds. 
take photographs of things which pertain to the 
unit and bring these to the class. 

Explain with the use of diagrams the way a 

vacuum cleaner works. (6:56-58) (2:170-171) 

A swinging door moves inward when another door 

in the room is pulled outward quickly. i#xplain 


why? 


Fake 
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experiment showing air currents. (6:113-114) © 


Make three thermometer scales on oak tagboard. 

a. Galileo's early scale, b. Fahrenheit scale, 

ec. Centigrade scale. (5:8-17) (11:12-14) 

Keep daily temperature readings for two weeks on 
a graph. Use graph paper furnished you by the 
teacher. Take readings at 8:30 AM and 1:00 PM. 
bring into the class an atomizer, or construct 
one, xplain its principle. 

Demonstrate the following experiment to the cless. 
Put some baking soda ina bottle. Put a little 
water in the bottle. Pour some vinegar into the 
bottle. Watch the bubbles of carbon dioxide. 
Hold a burning match in the opening of the bottle, 
The carbon dioxide will put out the match. 
Explain reason. 

Make a pinwheel and demonstrate it's use. Use 
directions. (10:26-27) 

Make a sailboat according to directions. 
(10:30-31) 

Find out how your school is ventilated. How is 
the temperature kept around 70 degrees fahrenheit 
in wintertime? How is fresh air admitted? 

Make a list of new words you have learned while 
studying this unit. be sure that their meanings 
are clear to you. 


Prepare materials and perform before the class an 
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28. 


29. 


00. 


SL. 


32. 


356 


34. 


Why is there a current in a jar of water when 


it is heated on one side? Prepare materials 


and perform the experiment to prove this. (6:108) 


Do two experiments to show that air tekes up 
space. (7:48-49) 

Make a collection of the different kinds of 
clouds. Paste these on a large piece of oak 
tagboard. Each kind is to be labelled. 

Collect oxygen in jars. Use potassium chlorate 
and manganese dioxide. study and follow 
directions. (18:16-17) 

Perform two experiments to show low pressure. 
(9:45-47) (8:82-85) 

Make a scrapbook of all your experiments in this 
unit. Use diagrams, pictures and clippings from 
magazines, or photographs. 

Place some chipped ice and salt in a glass. Vo 
crystals condense on the outside from the water 
vapor in the air? 

Locate on a mep the wind-belts of the world. 
(20:39-40) On oak tagboard make a drawing 
showing these wind-belts. (20:37) 


The pupils are encouraged to suggest additional 


pertinent projects and problems which they prefer and, if 


these are approved by the teacher, may be added to this 


file. 
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Class Presentation Period 
1. The class discussions and comments concerning the 
conclusion of previous experiments and demonstrations are 


presented along with the optional related activities. ‘lhe 


time needed for this class presentation depends largely 


on the extent to which pupils have done optional related 
activities. 
2. if any class time remains, it may be used for 


review of unit principles that are initiated by the pupils. 


Evaluative Activities 
I. During the course of the laboratory period 
occasional oral and written tests were given in order to 
determine whether or not the pupils were mastering the 
required principles set up for the unit. One of these 
tests is on page 65. 
lI. Mastery test of an objective nature given at 


the completion of the pooling and sharing period of the 


learning cycle. Each pupil is presented with a mimeographed 


copy of the following test: 


Pupil's Name: Date: 
Mastery ‘test on Unit “Air and You" 
I. Making the statements correct: Directions. from the 


list at the bottom of the page choose a word that will 
make each of the following sentences correct. write 


the number of the correct word on the line at the right. 


Air can be weighed on a _(1) with the aid of 1. (6) 
a football. , 
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When air is heated it (2). 2 (30) 
Man inhales _(3) and exhales (4) . 3 i 

oe 
The air pressure is about (5) pounds per 5 cy 


square inch at sea level. 


The principle of the medicine dropper, lift- 


pump, and siphon, is to (6) the air pressure 6 (7) 
in the tube, causing the (7) air pressure to 7 ld) 
(8) the water up into tie tube. 8 (5) 


As you go up into the earth's atmosphere the 
air pressure (9) . 9 1 (ay | 
In the lift pump and the bicycle pump (10) 10 _ (8) 


are used to control the air. | 





1. oxygen 7. lessen | 

2. fifteen 8. valves | 

5. decreases 9. carbon dioxide | 

4. carbon monoxide 10. expands 

5. force 11. outside 

6. scale 12. Galileo 
13. thirty 





II. True-False: Directions. Read the following state- 
ments carefully, if you believe the statemamt to be 
true underline the letter "IT", If you believe the 
statement to be false, underline the letter "F". 





1..T F Wind has force, and people have learned to 
put the wind to work. 


2. T F Air presses on things on the surface of the 
earth with greet force. | 


3. If F There are five common thermometer scales in 
america. 


4, t F Oxygen, nitrogen, and carbon dioxide are three 
of the gases in the air. 


5. fT F Cold air is lighter than warm air. 
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wes Fr Water ° warms up , adiekow, than: air s 
F Fires need oxygen to keep them burning. 
F Carbon monoxide is a very dangerous gas. 


. T $F. Neon gas which is found in small amounts in 
air is used for dirigibles. 


10. Tf F Soot is unburned carbon. 


ll. T F The pressure of air at sea level is fifty 
pounds per square inch. 


12. T F When we inflate our bicycle tires we prove 
that air is compressible. | 


13. T F The caisson is an instrument used to measure | 
air pressure. 


14. T F When we use a soda straw in drinking the 
liquid is forced up into the strew and not 
pulled up. 





15. t F We may change the water in an aquarium by 
using a barometer. | 


16. T F A Siphon is a device used to change water from 
a higher level to a lower level. 


17. It F There is no difference in air pressure at 
different heights. 


18. T F It is possible to force a hard boiled egg into 
a milk bottle with the aid of air pressure, 


19. T F An iron lung is used to replace an injured 
lung. | 


20. T F Cumulus clouds are big fluffy clouds, 


Matching: Directions. Place in the blank at the 
left the number of the item which it identifies. 


(4) centigrade 1. Made the first thermometer. 

(3) cirrus 2. An instrument to measure air 
essure, 

(5) stratus PE Fe 


3. Clouds high above ground that 
__(6) anemometer look like curls or mares! 


tails. 








(7) cumulus 4. Thermometer scale with freez- 


ing point of water marked at 
(8) Fahrenheit zero degrees. 
(9) nimbus 5. Clouds that are in layers. 
(2) barometer 6. An instrument to measure the 


speed of the wind. 
(11) weather vane 


(1) Galileo 


7. Large fluffy clouds, 


8. Thermometer scale with boiling 
point of water marked at 212 
degrees. 


9. Shapeless clouds from which 
rein Talis. 


10. san instrument to measure water | 


vapor. 
11. a wind direction indicator. 
12. measuring compressed air. 
IV. Directions: Read carefully each numbered sentence 
below. Then read the statements under A, B, C. Make 
an (X) to the left of the letter of the statement 
which best agrees with the sentence. 


1. ‘the region along which a mass of warm air and cold 
air meet is called a front. 


XA AS a result of this the lighter warm air is 
always pushed upward above the heavier cold air. 


B The lighter warm air is never pushed upward 
above the heavier cold air. 


C The heavier cold air is always pushed upward 


above the lighter warm air. 


2. When air is heated, it expands and gets lighter. 
A The air will then settle to the ground. 
B The air will cause an explosion. 


x C The heavier cold air around the heated air 
pushes the lighter warm air upward. 
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3. The speed, or velocity, of the wind depends; 


| 


[oa 


upon the direction it comes from. 
upon the difference in the pressure, 


upon the weather. 


removing the air from a gallon tin can; 
the sides of the can will break outward. 
the sides will crush inward. 


the sides will remain the same. 


the siphon experiment we proved that; 


the air pressure pushes water from the vessel 
upward into the bent tube. 


the water was drawn downwards because of the 
air pressure on the lower vessel. 


the water could not be transferred from one 
vessel to another through a bent tube. 


6. air is a mixture made up of about; 


AL 


B 


X_C 


78 percent oxygen, 20 percent nitrogen, and 
1 percent neon. 


50 percent oxygen and 50 percent carbon dioxide. 


el percent oxygen, 78 percent nitrogen, and 
1 percent of other gases. 


7, Materials will burn as long as; 


X_A 
_B_ 


ae 


oxygen is supplied and the material lasts. 


carbon dioxide is supplied and the material 
lasts. 


nitrogen is supplied and the material lasts. 
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8. 





"he boiling point of water at sea level on the 
fahrenheit thermometer is; 


A 100 degrees #ahrenheit. 


Xx 


b 212 degrees Htahrenheit. 


C_ 352 degrees tahrenheit. 


9. 


Air exerts pressure on objects 


A because of its gases. 


B because of its depth. 


x 


C because of its weight and motion of the 


10. 


molecules due to heat. 


vompressed air is used in all of the following 
devices; 


X_A_ tires, doorchecks, pneumatic hanmers, and 


caissons,. 


B_ pneumatic hammers, doorchecks, and vacuum 


cleaners, 


C_ vacuum bottles, tires, air-brakes, and 


Name: 


Part.i: 


dirigibles,. 


Date: 


Air and You Quiz 
Mid-Unit 


True-ftalse: Read the following statements care- 
fully, if you believe the statement to be true 
underline the letter "TT", If you believe the 
statement to be false, underline the letter "F". 


1. T F Air pressure at sea-level is 15 pounds per 





Square inch, 


F The stratosphere is the layer of air nearest 
the earth. 


F The sun is the great heating force of the 
earth. 
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4, | F There are two kinds of thermometer scales in 
use one is the rahrenheit scale and the other 
is the ventigrade scale. 


5. T F On the Ventrigrade scale the freezing point 
of water is 30 degrees F and 100 degrees F 
is the boiling point for water. 


6. T F The air we breathe has about 76 percent nit- 
rogen, 20 percent oxygen, and 4 percent mixed 
gases, 

7. T F A glowing splint placed into a test tube with 
heated potassium chlorate and manganese 
dioxide will burst into flame, 


8. T F Carbon dioxide, the gas that comes from the 
engine of an automobile, is a deadly gas. 


9.7 F Carbon monoxide is an invisible, tasteless 
gas and very poisonous. 


10. T F Soot made by a flame is unburned carbon, 
11. UY F There is no water vapor in the air. 


12. T F In the football bladder experiment we proved 
that air has weight. 


13. T F In the soda-straw demonstration we proved that 


the air forced up the liquid. 
14. T F Neon ges is used in balloons and dirigibles. 


15. tt F Limewater is used in the test for carbon 
dioxide. 


16. T F Helium is used in signs on many of our stores 
and movie theaters. 


17. 1" F In testing for carbon dioxide the limewater 
will turn milky in color if there is carbon 
dioxide. 


18. t F The higher a person goes up in the sky the 
more oxygen he finds, 


19. T F The atmosphere extends over 200 feet up into 
the sky. 


20. T F There is more air pressure at sea-level than 
at 30,000 feet altitude. 


(turn your paper over until it is collected) 

















III. Brief inquiry questionnaire given to pupils to 
further substantiate evaluation is given at the completion 


of the unit. a copy of the form is given below. 


Pupil's name: Date: 
Questionnaire about "Air and You" 

1. write in a sentence or tw telling what you liked 
the most about the way we studied this unit. 

2. ‘tell what part of the unit method you liked 
the least. 

353. What did you dislike about this unit. 

4, ‘tell in a few words; 
ae what you found easy in the unit. 
b. what you found difficult in the unit. 
c. what you thought was the most interesting. 
d. what you thought was the least interesting. 


e. what you consider the most useful part of 
the unit. 


f. what you consider the most useless part of 
the unit. 


introductory Period 


Introduction by the use of group study and pupil 


demonstration. 


The classroom is divided into four groups. A combin- 
ation of both stationary desks and moveable tables-and- 
chairs is used to make the laboratory period more effective. 
The groups are arranged according to activities with a 


pupil leader in charge, and whatever assistents deem 
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necessary. ‘the teacher spends his time circulating among 

the groups helping where it is most obviously required. 
The pupils are expected to perform most of the 

demonstrations while they are familiarizing themselves 


with the principles of the unit. 


List of materials for use by both teacher and pupils. 


aquarium pumps, bicycle (2) 
balloons, toy saucers (2 or 3) 

beakers, glass splints, wood 

bottles, milk stand, ring 

bottles, large mouth stoppers, cork 

candles, wax rubber (1 hole) 
chimneys, lamp (4) (2 hole) 
clamps, test tube thistle tubes (4) 


cup, force (plunger) 

eyedroppers (4 or 5) 

filings, iron 

glass, drinking (4 or 5) 
smooth rim 


" funnels 

bd plates 

: test tubes Chemicals: 

se tubing Limewater 
jars, large glass manganese dioxide 
matches potassium chlorate 
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GHAPTER III 


UNIT ORGANIZATION OF THE TOPIC 
MEN FLY - THE AIRPLANE NOW AND IN THE FUTURE 


General stetement of the unit.-- Flight has become an 
important and faniliar phase of human activity. In master- | 
ing the art of mechanical flight, mankind entered into a | 
new realm of activity, the potentiality of which he still 
but dimly realizes. ‘ihe development of the past forty 
years has brought the flimsy airplane to the mighty sie: 


lines of today, but man hardly has begun to use the air. 
The unrealized possibilities of flight are literally beyond 
the scope of man's imagination. 

Today, no spot on the earth's surface is more than 
sixty hours from any other. The ultimate speed, size and 
load carrying potentiality of aircraft has not been 
established even theoretically, let alone realized. 

Millions of men have been taught to feel at home in 
the air, to understand it and to use it. Man is beginning 


to understand that the air inherently is the safest means of 


17 Morrisson, Rita Mary, unpublished master's thesis, Source 


Unit Organization of Two Topics, the Effects of Flight on 


the Human Organism and Weather, and its iffects on Flying, 
Boston University, 1944, p. vii. | 
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a: 
travel. it is wide, and with properly regulated traffic 


there is nothing to fear. ‘the last war has created 


devices that will make accident possibilities remote. 








No one can foretell at this point the use of the plane 
or what work it will be called upon to do in the future 
years. History shows us that nothing stands for long in 
the way of mechanical advancement. 

it is incredible that a lone mechanical contrivance, 
such as the airplane, could significantly alter man's 
conception of the physical world in which he Lives and enable 
to surmount nature's obstacles, the oceans, the deserts, 
the mountains, and the rivers, which through the years have 
thwarted and deflected him. it is now possible for man to 
satisfy his urge to move from place to place with the utmost 
speed and comfort. ‘the airplane is responsible for bringing 
these changes almost over night, 


Ihe speed and safety achieved by planes perhaps con- 





stitute the most profound aspect of man's conquest of the 
air. in the early seventeenth century, sixty days were 
required for our Pilgrim forefathers to cross the atlantic 
in sailing vessels. Just a few years ago the fastest 
steamsnip completed the same run in Slightly less than five 
days. At this writing, an airplane speeds up that distance 
to ten hours, and without stops. A round the world trip | 
was completed the day of this writing in seventy-three hours. 
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The necessity for educating our youth to participate 
in the air age has grown complex, insistent and immediate. 

Our youth require a thorough introduction to the scientific 

principles which underlie flight. These pupils must grasp 

the unusual political, social, and ethical issues - local, 
national, and international - which the air age has raised. 

The problems of this air age are urgent and it is necessary 

that the schools respond promptly and take advantage of a 

rare opportunity to influence, to guide, and shape this 

emerging era. 
Approximate time allotment -- 30 periais of 30 minutes 
length. 

Itemized statement, or delimitation, of the unit. 

1. For centuries man watched the birds, the bats, and 
the insects as they gracefully travelled through 
the air, and wished he could fly. Man made a care- 
ful study of the natural flight of both animals 
and seed parts of plants. 

2. There are many legends of early flight trials of 
the ancient world that date back as far as 2000 
years ago. Those ancients, gifted with prophetic 
vision, were unable to create a machine capable of 
flying because centuries were to pass before other 


inventions and principles necessary to man-carrying 


flight were discovered. 
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Man did not make his first flight in heavier-than- 
air machines. it was the balloon which first 
lifted him off the earth. The balloon is termed 

a lighter-than-air craft. 

Kites have been used for pleasure or religious 
ceremony by the early Asiatic peoples. ‘The glider 
was next in the experimenting with heavier-than- 


air flight. 


Many famous people laid the groundwork and pioneer-_ 


ed the way to the first successful airplane. 


principles. 

a <A wing will lift under two conditions. It may 
be still, as in a wind tunnel, with the wind 
blowing over and under it, or the wing may be 
pulled through the air, as is done in actual 
flight. 

b The wing of the airplane is lifted by air 
pressure, but an airplane must keep moving to 
stay up at all. By pointing the nose down the 
pilot may coast or glide safely to earth. 


ec The more a wing is tilted upward against the 


wind, the more it lifts -- up to a certain point. 


If the wing is tilted too far, the wing stops 


lifting, and down comes the airplane, This is 


stalling a plane. 


| 


| 
The airplane is constructed according to scientific | 
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7. A gasoline engine has one or more cylinders, each of 

which is shaped like a tomato can, closed at one 

end and open at the other. fitted into the open end 
of each cylinder is a movable, tight-fitting plug 
called a piston, which slides back and forth inside 
the cylinder. ‘lhe piston is connected by a 
connecting rod to a crank in such a way that if the 
erank is turned 4% pushes and pulls the piston in 
and out of the cylinder, or if the piston is pushed, | 
it will turn the crank. 

At the closed end of each cylinder are two 
holes which may be opened or closed by valves. 
One of these holes is for an explosive mixture of 
air and gasoline to come in; the other is for the 


L/ 
exhaust or burned gas to go out, 





8. It is the turning propeller which pulls the plane 
along the ground and through the air. An airplane 


propeller resembles an electric fan. 

a A propeller is shaped a great deal like the wing | 
of a plane, | 

b ‘the air which the propeller blows backward does | 
not help the plane to fly. Just as the prop- 
eller, turned by the engine, can push air, so 


air can push a propeller, 


The push of air is what makes a windmill work. 


1/7 Charles K. Arey, Aviation Science for boys and Girls, 
the macmillan Company, New York, 1944, p. 91, 93. _ 
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The fuselage is the body of the airplane. It may 
have a cockpit or cabin for the occupants. it may 
also hold cargo. ‘ 
The controls of an airplane. ‘lhree movements which | 

an airplane may have are called by names derived | 
from sailor's terms for the same movements of a 

ship. Yaw is the name for turning to the pilot's 


right or left; pitch means pointing the airplane 





up or down; and roll refers to tilting the plane 


to the pilot's right or left. These directions 





must be stated from the pilot's point of view. 

a Stabilizers. At the end of the plane's tail 
are two flat pieces, like little wings, one on 
each of the tail. The stabilizers keep the 
plane flying level. ‘they control the stability, 
or steadiness, of the plane in its pitching, 
or up-and-down movement. 

b The fin. A good plane should not yaw to the 1léft 
or to the right against the pilot's wishes, | 
There is at the tail of the plane an upright 
piece, pointing up and down. the purpose of the | 
fin is to control the steadiness of the vlane in 
its yawing, or right-to-left movement. 

ec The elevators, Just back of the stabilizers are 
hinged parts which the pilot may tilt up or 


down. These are called elevators. When the 


pilot wishes to dive, he tilts the elevators 
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down. To climb, the pilot tilts the elevators 





1l. 
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up. With the elevators the pilot controls the 


pitch of the plane. 


ad The rudder. This is the movable upright piece 


just back of the fin. If the pilot wishes to 


turn to the right, he moves the rudder to the 


oo SS 








right. If the pilot wishes to turn to the left, 


he moves the rudder to the left. It is used to | 


control the yawing movement of the plane, 


the ailerons. Rolling is the only motion of an 


airplane which is not controlled by the tail. 
To cause a plane to roll, a small flap is cut 


out of the rear of each wing. These flaps 


' 
| 


are arranged so that they may be tilted up and | 


down. ‘They are connected together so that when 


one tilts up the other tilts down. 


The rudder is connected by strong wire cables, to 


a bar on which the pilot rests his feet. When he 


pushes with his right foot, the rudder turns to 


the right -- this makes the plane turn to the 


right. This principle works the same inversely. 


Many planes have two large pedals for the pilot 


feet instead of the bar. ‘the elevators and 


hand, called a "Joyce-stick” or simply "stick". 
Pulling back on the stick raises the elevators 


and causes the nose of the plane to come up; 





's 





ailerons are connected to a lever in the pilot's 
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pushing on the stick lowers the elevators and 


causes the nose to go down. Many planes have a 


"wheel" instead of a stick -- the principle is the 


same with the wheel as with the stick. 
An airplane needs a great many more instruments 
than an automobile if the pilot is to fly safely 


in all kinds of weather. 


a The air speed indicator is called the tachometer, 


b The altimeter tells how high the airplane is 
above the ground, 
e ‘lhe compass tells the pilot which way he is 


going. 


ad The turn-and-bank indicator tells whether or not. 


the plane is turning, whether or not the plane 
is rolled, and whether or not it is rolled 
enough. 

e The oil pressure gauge tells the pilot whether 
his oil pump is working right. 

f ‘the oil temperature gauge tells how hot the 
engine is running. 

g The fuel gauge indicates how much gasoline is 
in the tank. 

When we speak of weather, we are speaking of the 

condition of the atmosphere. There are seven 

kinds of atmospheric conditions which make 


weather. These are: 
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temperature 


atmospheric pressure 





1. 

Ze 

3. humidity 

4, wind | 

5. sunshine 

6. clouds | 

7. rain, snow, hail, or sleet, 

a the Weather bureau of the United States has 
stations at many places over the country that 
help to tell where the different kinds of air 
and the various fronts may be and what they are 


doing. ‘the Weather pureau reports on the 





following things: 
1. the barometer reading 
2. how hot or cold it is 
5. the direction of the wind 
4, how fast the wind is blowing 
5. how much moisture is in the air 


6. how cloudy the sky is, what kind of 





clouds | 
7, how much rain (or snow) has fallen 
during the past day 
Navigation is the art of flying an airplane from 
place to place, usually with the aid of a map 
or chart. In many planes, the pilot or pilots 
do the work of the navigation. in very large 


planes, such as the Clippers, Flying Fortresses, 
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Liberators, and others, there is another crew 


member whose main duty is navigation. 


a 


b 





Piloting is the simplest form of navigation. 
It consists of flying an airplane from one 
place to another by watching for known land- 
marks on the earth below. Such landmarks 
include mountains, rivers, reilroads, roads, 
race tracks, and buildings that can be clearly 
seen from the air. 
bead reckoning is the most generally useful of 
all methods of navigation. It is a way of 
finding out where a plane is by knowing the 
path followed over the ground by the plane and 
the speed of the plane. The wind affects both 
the plane's speed and path, therefore in dead 
reckoning you must take the wind into account. 
1. The compass does not point directly toward 
the North Star or toward the North Pole 
of the earth; it points toward the magnetic 
pole. ‘this is called variation of the 
compass. 
2. <A gyroscope is simply a small wheel with a 
heavy rim which is spinning very rapidly. 
A striking peculiarity of such a wheél is 


that it will tend to keep itself rigidly 


in the same direction in space, resisting 
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ec Radio navigation is recognized as the best form | 


of navigation. Radar, which is the latest 


addition to flying, is fast becoming an aid 
to navigation. It is used by many large | 
commercial airlines today. 
d velestial navigation is the most accurate | 
method of all long flights. ‘his is navigation | 
| by the stars, which are considered as not | 
| changing. | 
| 15. A map is only a kind of drawing or picture of the 


earth or of some part of the earth. o»oince the 

earth is shaped like a ball, it is not possible 
to picture it correctly on anything but a ball. 

the only map which is correct in every way is 

a globe. | 


a History of map making is based on man's 





knowledge and use of the earth. 
b ‘the airplane has abolished a world of hemis- 
pheres. lt has created a monospheric world. 
ec Men in eviation need a knowledge of the follow- 
ing maps; cylinder maps, Mercator maps, 
Lambert's map, Polar projection maps, and know 


how to trace great-circle routes to find the 





shortest route between any two places. 


1/ Gharles K. Arey, air-age Education series, Hlementary 














| sehool Science for the Air Age, New York, The Macmillan _ ee 
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system of the world. Perhaps the most important 
reason for knowing something about aviation is 


that airplanes have made all the world "neighbors". 





The large transport planes will probably be 
bigger, and faster, and better than those of 
today. ‘they will carry more people and cargo to 
far-away places than any of us dream of -- and | 
the boys and girls of today will be the ones to 
help them do so. 

Yhere are many advantages of air-travel. 
Aviation has shortened time and distance. | 
The most interesting place in the world to boys 
and girls of the air-age is the madiern airport. 
Here is where the great planes roar into the sky 


for all parts of the world, and here is where 





they land again. ‘This is the plece where flights 

are planned and where planes are kept and cared 

fox, 

a An airport must have runways. ‘these may be 
made of asphalt, concrete, or grass. They must 
be hard enough to hold a plane, 

b ‘the hangars are like garages for the planes. 
Here the airplanes are inspected, checked, and 
repaired, ‘here are many men on the ground to 


keep an airplane in flight. 
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19. 


20. 


21. 


22.6 


25. 


e an airport should have lights such as a beacon, 


landing lights, course lights, floodlights, 
boundary lights, and approach lights. 
There are state and federal laws to govern the 
flight of all airplanes. ‘the Civil aeronautics 


poard (CAA) plays an important role in aviation 


safety. 


Yhere are many different types of aircraft. ‘there 


is an airplane for practically every purpose in 

peace and war. 

Wars have had a great deal of influence on the 

airplane. 

‘the men who service and fly our planes must be 

highly trained and skilled. ‘the modern airplane 

represents the combined efforts of such groups 
as scientists, engineers, designers, and machine 
shop workers, 

Aviation places rigid health reavirements on the 

men who fly the planes, 

a Physical conditions of the atmosphere affect 
man in flight. ‘the atmosphere comprises at 
least three definite spheres or level; namely, 
the troposphere, the stratosphere, and 
ionosphere. In these spheres aviators have 


many health problems, 


b ‘the temperature of the air near the surface of 
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the earth varies. ‘The air tends to become 
colder at the rate of about one degree for 
each 280 feet of increase in altitude until 
the stratosphere is sexanea 2 The fact thet 
the temperature decreases with the ascent 
creates a specific problem for the airman, 
ec AS the airplane climbs higher the air becomes 
progressively thinner. Pressure decreases 
with altitude. As a result each layer of the 
atmosphere is weighed down by the laver above 
causing the air at the lower levels to be more 
dense because of the pressure. ‘Ihe normal 
pressure of 14.7 pounds per square inch is 
sometimes called one sbubeshooent The same 
pressure exists inside as well as outside all 
orgenisms that live at sea-level conditions. 
d at high altitude, less oxygen passes into the 
blood and the tissues of the body soon suffer 
from oxygen lack, commonly referred to as 
altitude sickness or "anoxia", 
1. The evidence of oxygen leck usually 
appears at about 5000 feet. At about 
15,000 feet theré is likely to be signs of 
I7 Air age Education series, science of bre-rlight sAeronaut- 
ics for High sehool, aviation Educational Research Groups, 
Teachers vollege, volumbia University, ‘the Macmillan vompany | 
new York, 1942, p. 69. 


2/ F. L. Fitzpatrick and Karl A. Stiles, The Biology of 
Flight, the Macmillan Company, New York, 1942, p. 39. 
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breakdown, both physically and mentally. 


sight, hearing, end musculser co-ordination 


begin to fail. 


Anoxia or altitude sickness can be prevented 


by flying below the heights at which the sick- 


ness develops. if high altitude is necessary, 


oxygen should be provided in either of two ways: 


Be 


Use of oxygen tanks: Oxygen is inhaled 
through a rubber tube held in the mmth, 
supplied from a tank. 

Use of pressure cabins: The normal oxygen 
content of the air and its normal pressure 
may be maintained. ‘the oxygen content is 
mainteined constent with pumps. the 
pressure cabin bids fair to be the ultimate 
solution of the problem of high altitude 
flight. 


In flying at high altitude one obvious problem 


is to prevent heat dissipation from the skin. 


‘the need is all the more acute because the 


flier cannot make up heat loss by physical 


effort. Suitable clothing is the most 


practical way to reduce heat loss from the 


flier's body. ‘To surround the body with a 


motionless layer of air would be the best way 


to prevent heat conduction but this is not 


possible. 
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Eeseibeknbnastor nensea hdas vanbetidavet the 
novices when the air is turbulent. 
"Black-out" is the effect of positive acceler- 
ation, due to the fact that the forces acting 
from head to feet prevents the blood being 
pumped by the heart to the head in normal 
amounts, so there is relative lack of blood | 
and a drop in blood pressure above the area of 
the heart. | 
various methods are used for preventing 
*“plack-out". 
1. Taping the legs and abdomen. | 
2. Yelling when pulling out of a dive. | 
3. Wearing a broad tightly buckled belt. 
4, wearing an inflatable belt. 
5. Wearing a water suit such as is worn by 
German aviators. 
6. sitting in a position known as the 
"forward crouch". 
7. Tensing the muscles of the legs and abdomen, 
8. Elevating the legs. 
Airsickness is a condition due largely to rotary. 
motions and vertical accelerations in aircraft 
flight and has no reference to altitude sickness 
or oxygen lack. It is characterized by nausea, 
vomiting, instinctive fear, vertigo, perspir- 


ation, and prostration which occur principally | 
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in aircraft flight. since it is a combination 


as a result of acceleration, chiefly vertical, 


of equilibratory changes and psychologic- 


apprehension, eirsickness may be considered 


1/ 
a true functional neurosis. 


k Many tragedies of the air are caused by 


difficulties for which the organs of balance 


are responsible. ‘the principal 


organs of 


orientation and balance are the eyes, ears, 


and various parts of the muscular and skeletal 


systems, 

24. ‘the growing importance of aviation 
world tends to focus interests and 
the selection of superior pilots, 
requisites, of course, is physical 
this particular type of activity. 
tent physical fitness depends upon 


of the sense organs. 


in the m@ern 
attention upon 
One of the 
fitness for 

To a large ex- 


the efficiency 


25. ‘the following qualities of physical fitness for 


pilots réquire consideration: 


a Acuity of vision -- sharpness of vision. 


b accomodation of vision -- the humen eye is 


focused by changing the shape of its lens, 


ec color vision -- one of the vision defects that 


cannot be corrected, 


1/7 Lieutenant Howard Kk. Bierman, "Nutrition in Aviation 


Medicine", War Medicine, January 1943, p. 13. 
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the airplane industry provides a means of earning 


vepth perception -- ability to judge relative 
distance accurately. 

vo-ordination of the eyes -- referred to as 
ocular muscle balance. 

Hearing -- ability to hear whisperéd numbers 
from 20 feet distance. 

palance or equilibrium -- known by the "feel 
of things” whether one is banking and turning 
in a controlled manner, 

Muscular co-ordination. 

‘'remor -- steady hand, 

muscular strength -- test of strength. 

blood pressure -- 150 mm systolic pressure. 


Yeeth -- correction to be teken care of. 


a living for many people. 


a 


b 


there are many opportunities for jobs and 
careers in the aviation industry. 
Yhose associated with the airplane industry 


need high skilled training. 


Aviation has a great future. 


Probable indirect and incidental learning products. 


1. 


Ze 


& knowledge of the significant changes in world 


affairs which have been brought about by airdraft. 


an attitude of due respect toward the aviation 


pioneers, 
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3. An attitude of cooperation with individual and 
group. 

4, an attitude of acceptance of responsibility while 
working on activities, individually or as head 
of a group. 

5. an attitude of respect for the suggestions and 
opinions of others. 

6. An interést in the further study of aviation. 


as Facility in the use of the unit assitignment, 
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Institute of Aeronautical sciences, the Macmillan 
vompany, New York, 1942, 
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Reference Guide, sero Publication, ulendale, 
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Garroll, #ranklin b., Understanding Our Environment, | 
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Periodicals for Teachers’ Use 


Bulletin of War Medicine, british Library of information 
New York City. | 


The Journal of Aviation Medicine, The Bruce Publishing | 
Company, Milwaukee, Wisconsin. | 


Scholastic Magazine, 220 East 42nd. Street, New York 
City. 


Films, and Film Strips 


Aerial Navigation, United States Army signal Corp, 
No. 1 - 528. 16 mm. Washington, D. C. 


Air Currents and How They Behave, Pathe News, Visual 


Education Service, inc. 151 Clarendon street, 
Boston, 16 mn. 


Airplane —— the Map of the World, Encyclopedia 
Britannica Films, Boston University Visual Aids 
Dept., Boston, 16 mm. 


Airplane Trip, Erpi Picture Company, 1841 broadway, | 
New York, 16 mm. 


Airships, Good Year Tire and Rubber Company, Motion | 
Picture Dept., Akron, Ohio, 16 mm sound. | 


admwars of the Future, March of ‘lime School Forum 
dition, Boston University visual Aids Dept., 
Boston, 16 mm. 


Balloons, Good Year Tire and Rubber vompany, Motion 
Picture Dept., Akron, Ohio, 16 mm sound. | 


Balloon Racing, Good Year Tire and Rubber Company, 
Motion Picture Dept., Akron, Ohio, 16 mm sound. 


behind the Scenes of a Coast-to-voast Flight, Society 
for visual Aids, 100 East Ohio Street, Chicago, 
(film strip) 


Birds on the Wing, Edited Picture System 330 West 
42nd Street, New York, 16 mm, 


Brays Aviation Series, Methods of Flight, bray Pictures 
Corp., 729 7th Ave., New York, 16 mm. 


Conquest of the Air, Films Incorporated, 330 west 
42nd Street, New York, 16 mm, 
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Gushioned Landings, Good Year Tire and Rubber vompany, 
Motion Picture Dept., Akron, Ohio, 16 mm sound. 


motions of a Plane, Bray Pictures vorp, 729, 7th ave., | 
New York, 16 mm. 


One Point Landings, Good Year Tire and Rubber Vompany, 
motion Pieture Dept., Akron, Ohio, 16 mm sound. 


Principles of Klight, Eastman Kodak vompany, Rochester, 
New York, 16 mn. 





Safety in the Air, Paramount Pictures, 58 berkeley st., 
Boston, 16 mm. , 
| 


seed Dispersal, #rpi Picture Company, 1841 broadway, 
New York, 16 mn. 


The Story of the Airship, Good Year Tire and Rubber 
company, Motion Picture Dept., akron, Ohio, 
35 and 16 mm. 


Young America Flies, Warner brothers, 151 Arlington Ste, | 
Boston, 16 mn. 


Youth Takes to Wings, Bray Pictures Corp., 729 7th ave. 
New vork, 16 mm. 


Slide Films | 





Famous Flights and Fliers, society for visual Education, 
100 East Ohio Street, Uhicago. 


Men and Wings, Jam Handy, 2900 Hast Grand Boulevard, 
Detroit, michigan. 


special Aids for Teachers 


1. Nebraska University, Lincoln Nebraska. xploring 
Aviation. Series of reading pamphlets for 
teaching aviation in the elementary grades. 
$.60 for a set of six. 


2. Piper Aircraft Vorp., Lock Haven, Pennsylvania. 
leachers Kit of Junior aviation material. 
$1.00. interesting set of wall charts and 
other aids. 
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3. United Air Lines, New York. 


Primary Aviation kit. $.25. Instructional 
Pictures and Reading materials on air 


transportation. 


Intermediete aviation Kit. $.25. Instructive 
pictures and reading materials on air 
transportation. 


How Representative Grade 'leachers are ‘Teaching 


ee free. Conteins many helpful 
ugegestions for grades 1-8. 


Your future in the e of rlight. Free. 
seLentific and Social Significance of the 
new age. 
Air Transportation Jobs and You. Free. an 
interesting guidance booklet. 
Virectory of tree and Inexpensive Materials. 
Prepared by the United Airlines school and 
College service, 5959 south vicero ave., 
Ghicago. 
A list of materials available from the ateiines) 
of the United states and other sources. 

List of contents: 

1. Educational materials from the air- 
lines, 
Air Transport association of samerica. 


. he official Guide of the Airways. 
- American Aviation Traffic Guide. 








Manufacturers of transport planes, 

Air Expression Vivision of Railway 

iixpress Agency. 

- Civil seronautics administration. 

. the United Stetes Office of Education. | 
Air Youth Vivision. | 

10. Aircraft Industries association of 

America, inc. 

ll. aviation magazines. 

12. slidefilms, 

13. audcio-recordings. 

14. Motion ee vure films. 


The Paul Kollsman Library 


The purpose of this library is to loan aeronautical 





books by mail to persons interested in aeronautical progress. 


47 The Paul Kollsman Ls bran of he Institute of the Aeronau-— 
al Sciences, IS Building 0 Rockefeller ssanimiet WSS Ae 
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It has been endowed by a gift of $75,000 by Paul Kollsman 
and the Square D Company. 

Aeronautical books will be loaned without charge to any | 
member of this Institute of the Aeronautical sciences who 


agrees to adhere to the rules of the Library. As far as the 





facilities permit, any person in the United states over 
18 years of age, who can furnish references which certify 
to his or her responsibility, may become a member of the | 


Library. 


The Unit Assignment 
introduction.-- 1. show the following film to the 
class; 

Airplane cnanges the map of the world, Encyclopedia | 
Britannica Shen 
Following the showing of the film a short discussion 

was held on the following highlights: 

a. How has the airplane changed the map of the world’? 

b. What is a great citcle route? 

ec. Describe the mercator projection? 

d. What is meant by dimensions? How many dimensions 
are there on flat maps? 

e. Are flat maps accurate? 

ff. Give reasons why you think maps are important to 

pilots and aviation? 


2. vescribe a flight made in an airliner from Boston 











17 This film obtainable at the boston University, visual aids 
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to washington, v. C. With the aid of a map show 
the route taken. Uompare the route taken by auto- 
mobiles and the time required for the trip. Make 


a description of the differences between the 


appearance of geographical features as viewed from 


an airplane, and as viewed from the automobile. 
An explanation of how it feels to be flying in an 
airplane would be given. 


3. The writer's own personal experiences as a former 


Naval Aviation vadet were used during the approach 


along with the suggestions of commercial flying 
used in item two. 

At the close of the period, the children were asked 
to bring in pictures, books, maps, models, or anything else 
they might have at home dealing with aviation. ‘the first 
part of the second period the pupils who brought materials 
were asked to show and describe the articles to the class, 
The pupils! materials were supplemented by the teacher's 
collection of pictures, clippings, end a large airplane 
model. vuring the discussion that resulted from this 
activity, the pupils were guided in their plans to gain 
further information on the subject of aviation. 

Individual and small-group work. The following 
mimeographed study-and-activity guide was handed out to the 


pupils at the close of the introductory activities. 





Read this study-and-activity guide carefully. theck (vw) 


the items which interest you most. van you think of any 
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_ other really interesting things which might be done in 


connection with the unit? If so be sure to let your teacher 
know. if at any time later you should think of any interest- 
ing activity, not listed below consult your teacher about 
the possibility of using it in this unit. You are to keep 

a notebook for this unit. 

1. How long ago did man think of flying and what made 
him want to fly? There were many trial flights 
and inventions in the field of flying before the 
airplane became too important. tan you imagine how 
the first man that attempted to fly did it? Did 
he ‘get ‘his idea from a bird, a flying leaf, a kite, 
or just where did he get it? Who were Vaedalus 
and Icarus? (5:11-14) (5:27-29) (3:19) (15:439) 

2. What was Leonardo da vinci's contribution to flying’ 
Where did he get his ideas of flight? Tell the 
story of his toy helicopter. (26:31) (4:63) 
(5:50-52) 

3. How did seeds give man ideas about flying? What 
part of the seed acts as a parachute? Name the 
words that go to make up “parachute”. (5:37-42) 

4, What race of people invented the kite? What are 
kites used for? Tell why a person holding a kite 
runs behind for a short distance and throws the kite 
into the air. What kinds of kites are there? Why 
do kites fly? (5:43-46) (3:24-26) (8:130-131) 
(1:53-55) 
























7 uy te ia 


ry 

















- = 





7 aie ) eee om 


nk eneh-ed\ Saigaie thie Seale | ‘ “qisor tego 
setonet apoy tof of ome ed o8 YW. poneapaees: sean TF 
ee ee ee 
duvods tetoset i0y dfuegoo wolod hotell tom ,ywivitos gat 
| qeex. ot ets voY tine atdd of ot antes to ystilidieeod oat 


















| | thm Bit coh aoodeton 2 
! eban tadw tess aotylt to Amit cam 675 ons goof wor .f Fr : 
etigtft Cetrat yosm otsw stor? yet oF traw orks F i 
edt etoted anivlt to SLett ost mt anotereumr fap ris 
wor emtsent yoy meu -tasdroqat-oos ansosd easlquia | x 
bId SHE BES vLt ot botamedds dant eur tetkt ext he 


~otit B ,teel untvyit s ,Stid s most seis etal: Fey’ ord 
eutebseu erew ofW YVtt tem of BES etodw seut so 
(CGS:6L) (CLE) (OR-TS:8) (AL-+LL:6) Peprsel fae 
' Yoaty tt of solidudtittaos e*hoatv sb obrantoel sew gefW 4S 
ond fieT Stdatlt to assbi efi tan od BEB oro 
(S014) (L8:08)  .gedgookted Yow aed to erode 
| {S802 28). 
tatW Yagotyit tvods easbt nom ovte abees BED woH Ve 
ont ons Yedudostsq a es atom bees oft to esq © 
(Sh-VE:8) .“edudoerse"” cv oofenr of op teddy ebtow 
ots tatW Sedkt ond boteeval efdoeq to eost sed peer 
etie a antitoed noBteg s yaw CLot Ytot: beau Rodis | 
ot¢i® edt ewordd Sits. sonetekbh trode 3 tot batted ent 
_ Wi Soredt ete sstia to ebakt demi | tte bint see 
|) (ge t-orr:€) (98-8828) (apeeasay! bint : 








¥ : 7 = - 
is gee ey 
dace a ¥ iM Ly " Ps 
4Lyo° Oy ae 


pads de sani PIR ca 
— =F SN oe Se i i a ek tt 


“enya ‘7 si oe 
tee i, Meee asia wn 








he first man who went into the air used a 
balloon. Why do balloons rise? Why is a balloon | 
in the air like a piece of wood in water? Explain | 
reasons why 2 balloon will rise? What gases are 
commonly used in balloons? (1:58;72) (5:47) 
(26:31) 

Describe the experiments of the Montgolfier 
brothers. Tell when and where these experiments 
were made? What was their balloon filled wi th? 


Who were the first passengers? How long did the 





first balloon trip last? Describe other early 
balloon flights. (10:129-130) (5:48-49) (1:59-61) 
(15:442-443) (27:5-9) (26:23-25) (8:135-139) 
(4:63-68) (3:26-29) 

What are the uses of the balloon and dirigible? 
(1:61-72) (3:29-30) 

Demonstration: Some things float; others sink. 
Pupil leader prepare materials and show that some 
float and others sink. Get an aquarium or tank 


and fill it with water. ‘lry floating the following 





solid materials; a wood cork, an empty stoppered 
bottle, stones, a sponge, etc. What do you notice 
about the objects that feel light for their size? 


What happens to the heavier objects? Will iron 


objects float? Try floating an empty tin can in 
the tenk. Uvoes it float? Take the same metal | 
| 


can and smash it flat, although its weight has 
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not been changed, its volume or size has. Does 
it sink when flattened out? If we increase the 
weight of an object and not alter the volume or 


size will it float? Take a floating tin can and 





put sand or water into it, thus increasing the 
weight. What happens to the weighed can? 
Demonstration: A floating object pushes aside its 
own weight of water. Pupil leader prepares 
materials and perfarms the demonstration. Cet a 
spill can and a sensitive scale, #irst weigh very 
carefully a clean dry water tumbler. fill the spill 
can very carefully until water starts to run out 
the spout. (see Figure 10) Let the water stop 


running. varefully weigh a block of wood of a 


size which will fit in the spill can. Place the 





weighed tumbler under the spout of the can to catch | 
any water which may run out. tently lower the 
weighed block into the can of water until it is 
floating freely, meanwhile catching all the water 
which is forced out the spout. aAllow the water to | 


stop flowing, and then weigh the tumbler with the | 





water it contains. subtract the original weight of | 
the tumbler to get the weight of the water which | 
was forced out of the can. Is the weight of the 
water about equal to the weight of the wooden 


blocky What does this tell us about floating 
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objects? Why does the wood hlock rise esgein if it | 


is pushed under the water? Do bslloons push eside 
more than their own weight of eir? Does this tend 
to make balloons rise until the weight of air 


pushed aside equals the weight of the belloon? 





Figure 10. measuring the water dis- 
placed by a block of wood, 


Demonstration: Pupil leeder verform the following | 
experiment. Partly inflate a smell balloon and try 
to push it under water. Use an aouarium two-thirds 
full of water and a toy balloon for the experiment. 
What principle previously shown does this exver- 
iment show us’? 

Demonstration: Air exvands when it is heated, 
Pupil leader prepares materiels and performs the 
following experiment. rit a small rubber balloon 
over the mouth of a Pyrex nursing bottle. Heat the 
bottle with a flame (use alcohol burner). What 
happens to the belloon as the sir in the bottle 


becomes heated? What does this show us about air 
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whbasdabas heated’? 

12. Is heated air pushed up by cooler air? 
Demonstration: Pupil leader prepares materials md 
performs following experiment. Suspend a yardstick 
from a string tied around its middle. +#rom each 
end of the yardstick suspend, mouth down, a paper 
grocery sack of about five pounds capacity. wet 
the two sacks to balance each other exactly by 
sliding the strings which hold them along the 
yardstick. be sure the room is free from drafts 
which would disturb the balance, (see Figure 11) 

When the sacks are balanced, hold a lighted 
candle under one to heat the air in it. what 
happens to the heated sackv What does this show 
about the heated air? 


Figure 11. Heated air is pushed 
up by cooler air. 


1/ 
Yeacher shows sound films "Balloons" and "Airships" 


and gives pupils following questions about the films: 
a How many centuries has man been able to fly? 
b Describe early successful and unsuccessful balloon 
flights? 


1/7 Good Year Motion Pietures, Akron, Ohio. 400 foot, 15 min. 
sound reels on dirigibles and lighter-than-air travel. 
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14. 


15. 


LG. 


What gases can be used to inflate balloons? Which 


gas is most commonly used? Why? 

Tell why “sandbags" were used’ 

What did the word “dirigible" get its name from? 

Name the present uses of balloons and dirigibles’? 
Why are balloons and dirigibles called "lLighter- 
than-air"?, (5:59).(5:47) (6:134) (27:35) (1:58) 
(7:274-279) 


What will happen to a flat plate inclined forward 
at_an angle if wind is blown against it? Why 


does the flat plate move upward? Is this principle 


used in kite-flying? What four forces act on a 
flying kite? Is there any resemblance with this 
flat plate and an airplane wing? (3:41;25) 
(1:79-80) (5:45) (28:12-13) (11:23-30) (20:10) 
Demonstration: Air pushes a flat plate upward, 
Hold a flat piece of paper slantwise under the 
palm of the hand and blow against it. what do 
you notice about the paper as long as your breath 
continues to strike itv What happens when you 
stop blowing ageinst the paper? Hold the paper 
in a Similar position and run with it. Does this 
have the same effect as blowing on it’? 

How can the path of air currents blowing ageinst 
a flat plate be improved? What are "eddies"? 
What effect do "eddies" have on the flat plate’? 
(3:41) (26:19) 
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eaene 


vescribe the early experiments that led to success- 


ful flying of the following aviation pioneers: 


(4:72-85) (1:75) (15:444-449) (5:55-66) (8:131) 


(22:85) 


John J. Montgomery 


a 
b Otto Lilienthal 


Q 


Qs 


Octave Chanute 


Wright Brothers 


e Samuel P. Langley 


f Sir Hiram Maxim 


what makes‘a wing lift? What is the shape of most 


airplane wings’ 


Explain reason for having the 


front edge of a wing thick and the rear edge thin. 


Is this a "streamline"? What is meant by drag? 


What causes a “vacuum” above the wingy (1:76-81) 


(8:1352-133) (3:42-44) (28:15-17) (15:449) 


(4:87-88) (5:67-71) 


iixperiments to show why a wing lifts: 


a 


Get two ping-pong bells. rasten a string about 


eight inches long to each of them, using a 


little glue or a piece of gummed paper. Hang 


the balls from a pencil, so that they hang 


about one-half inch apart. slow a stream of 


air between the balls with a straw. a large 


straw is better to use. Why are the balls 


pulled together’ 


is there any connection with 


re eh 
“rer ey O° We Tf ! 























20. 
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air pressure? (1:82) 

b Hang two teaspoons back to back and a little 
way apart. You will probably need to use an 
arrangement of two pencils and two strings to 
hold each spoon steady. ovlow air between the 
spoons with a straw. vo the spoons come 


together? Was the air pressure between the 


spoons lessened by blowing between them? (1:83) 


e Cut two squares of typewriter paper about six 


inches on a side. tlue or paste opposite edges 


of each square together. You now have two 
light paper tubes. Lay two long pencils side 
by side on the table so as to form a pair of 


rails on which the paper tubes can roll. Lay 


the tubes on the pencils, side by side and about 


an inch apart. s5blow between them. are the 
tubes blown together or are they blown apart? 
(1:84-85) 


What is meant by "Stalling a plane"? Is it the 


same as stalling an automobile? What is the result 
if a pilot “stalls" one wing while the other wing is 


still “lifting"? How far can an airplane glide if 


it is one mile high? (1:87-88) (4:89-91) 
We have discovered that an airplane's wing must 
be in motion in order to stay aloft, therefore 


must have an “engine”. What are the main parts 
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25. 


24, 


25.6 


of a gasoline engine? What does each part look 











like? How is each part related to the other’? 
(1:91-97) (3:66-70) (7:421) (16:310-315) (15:449) 
(28:164-189) (4:177-191) 

How is an airplane propeller different from a 
windmill? Is there any resemblance in a propeller 


and a wing? Where is the low pressure found when 





a propeller is in motion? Where is the high 
pressure found when a propeller is in motion? 
What is meant by "feathering" a propeller? Why 
is this done? Give a reason why propellers are 
usually made of about two or three blades? 
(1398-100) . (293375)... (31:219-233) 

Demonstration: Compare a home-made pin-wheel 
type propeller (1:101) with a rubber-beand-powered 
propeller on a model airplane. 

Of what use is the fuselage? What names are given 
to the section where the pilot, passengers sit? 
What is the shape of most fuselages? Is there 
another purpose for the fuselage? (10:135) (30) 
(15:450) 

Is an airplane steered in the same way as an 
automobile? Is the airplane steered in a similar 
way as a boat? In how many different ways is an 


airplane steered? What is the turning motion to 


the left or right called? What is the movement of 


the nose up or down called? What is the tilting 
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from the fin? (1:114) (7:396-397) 





to left or right called? (1:106-110) (7:393-396) 
(28:19-21) (4:92-94) (12:319) 

Where are the stebilizers located on an airplane” 
What is there purpose? Do they help the plane to 
fly level? (1:111) (7:396-397) 


What is the purpose of the airplane's fin? Where 





is it located? (1:112) (26:168) (7:596-397) 
What parts of the airplane help the pilot “dive"™ ae 
"climb"? (1:113-114) (7:396-397) 

What part of the airplane helps the pilot to turn 
to the right or left’ How can you tell this section 
What are the ailerons? Where are they located? 
When one aileron goes up the other goes down, 
can you tell the reason for this? (1:114-115) 
(26:147-157) 





Demonstration: With the use of a model airplane 
having moveable parts explain how each part affects 
flight. Make a diagram on a large oak tagboard or 


on the blackboard showing how each part is con- 





nected and how the pilot controls the plane. 

Make sure to demonstrate the use of the "stick" 
and the "pedals". (31:24) 

Why does an airplane need many more instruments | 
for its operation than the automobile does’ 


Describe what each of the following instruments 
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| 105 
is used for: (4:193-206) 
a tachometer (1:134-136) (28:100) 
b altimeter (1:136-138) 


ec compass (1:138-140) (21:211-224) 
(33:81-87) 


d turn-and-bank indicator (1:140-141) (28:145) | 
e oil pressure gauge (1:132) | 
f oil temperature gauge (1:132-134) (28:100) 


| 
} 
| 


g fuel gauge (28:100) 





55. Demonstration: The gyroscope -- a part of many 
airplane instruments. Procure a toy gyroscope | 
and perform the experiments shown in reference 
(3:74) 

34. Why is weather one of the most important things to 
a pilot? When we speak of “what weather is” are 
we speaking of the condition of the atmosphere? 


How many kinds of atmospheric conditions make up 





weather? (1:144-147) (32:99) (21:184-196) 
35. Write a short paragraph, for your notebook, explain- 

ing each of the following kinds of atmospheric 
conditions: (1:147-154) (21:187-196) (9:54-56) 

a temperature 

b atmospheric pressure 

e humidity 

ad wind 

e sunshine 

f clouds 


g rain, snow, hail, or sleet 
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36. 
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58. 


39. 


40. 


41. 


42, 








Explain why it is necessary for aviators to know 
what the weather will be? What are some of the 


weather signs? What is the work of the Weather 


Bureau? (35:101-121) (21:198-206) (9:43-53;56-72) 


(1:160) (36:49-78) 

What are some of the weather superstitions? 
(9:58-59) 

What do the terms “ceiling” and "visibility" mean 
in aviation language? is the word "CAVU" a good 
report for a pilot to hear? (1:144) 

Name some of the ways a pilot can judge the speed 
of the wind? Use the Beaufort table (21:206) 
This list is to be kept in your notebook. 

Study the weather map carefully (21:200). How 
ean you tell from this map that Minneapolis will 
probably have cooler, clear weather in a day or 
two? Bring to cuneate weather map from your 
daily newspaper and predict the weather for the 
next few days. (32:101-109) (16:109-114) 

What is navigation? Who does the navigating in 
most plane? What type of planes employ a person 
whose main duty is "navigating"? What are the 
adventages of having a full time navigator in an 
airplane? (1:171) (3:116) 

What is the simplest form of navigation® Name 
the aids used in this form of navigation? What 


are the advantages and disadvantages in the 
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45. 
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46. 





because most portable radios have loop aerials. 


"piloting" type of navigation? (1:172-173) 
Give reasons why "dead reckoning” is the met 


useful of all methods of navigation? Why must 


the wind be taken into account in dead reckoning? 


What instrument is necessary in dead reckoning? 
What is meant by variation of the compass? 
(1:173-180) (18:159-154) (29:300-307) (33:85-88) 
(12:278-287) 

What is meant by "Plying on the beam"? Explain 
how radio is an aid to navigation. What is the 
greatest advantage of radio navigation? What 
ground instruments are necessary for radio nav- 
igation? (1:185-197) (4:291-303) (28:220-232) 
(36:172-198) 


What is radar doing for the aviator? Write toa 


commercial airline company asking the. use they are 


making of radar. 


Demonstration: How the airplene's loop aerial 





functions. With the aid of a portable radio 


perform the following demonstration. ‘l'urn on the 


radio, tune in a station, and lower the volume 
control until the station comes in very softly. 
Pick up the set and turn it slowly around. You 
will probably find two places where the broad- 


casting station cannot be heard, and two places 


where it comes in quite loud, '‘'his happens 
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47. 


48. 
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50. 


Repeat the experiment several times, using 
different broadcasting stations. Where is the | 
loop found on airplanes: In which two ways 

may the loop be usedy Is the loop a direction 
finder? (1:192-195) 

Why is celestial navigetion the most accurate for 
long flights? How can pilots tell their position 
by the "stars"? Explain how the “sextant” is used. 


How are maps used in this type of navigation? 





(1:180-182) (37:217-2183;320;3523-354) (18:113-122) 
(6:5-26) | 
How do we locate places on the earth? Explain on 
a globe meridian lines -- longitude and latitude. 
How has the airplane created a new world of 
geography? (1:199-202) (2:1-6) (5:75-82) | 
Men in aviation need a knowledge of the following © 
maps, write a descriptive paregraph about each | 
type for your notebook: 

a cylinder maps (1:203-205) (2:12-15) 

b Mercator map (1:205-207) 

ec Lambert's map (1:207-209) 

ad Polar projection maps (1:209-211) (2:41-44) 
What is the easiest way to find the shortest route 
between any two places on a globe such as the 
earth? What is a great-circle? Are parallels 


great-circles? 








bag si a 


phon puny: ae v 
( @d¢ ef erent 2 





< 





See 
* < 


| 

| tot etersoos teom eds fot Jeatvan te 2028 golso Tet: ‘a 

sotttrog thedt Ilet stot ka nse ony 7) Boot, ry 
eat . i, 

Vases ak “teatxen” ott wod ats tox ee : 

F 


= 


7 =< 
a aa 






snottegtvan to ecyd aid mt heavy ‘agent ‘ 9 WOH . 
(S8.L-E1£:01) (908288 OSE ;BIS-T£S VS) (s0.-¢ | 


a 


ae 
be 
ee 
i ieta seem Tie 
— i= 









mo mk atasit ¢ddine edt mo eeoalc: etsooL ow 0b «8h if 
_ .ebudivel bus ebstignol -- eentl npsbironr pee : 
) to. birow wor a hecseto oxelqtis erlt ae MOR ; : 
| (88-802) (d-£:8) (s08-eer: 1) Sygate | :, 
| pabrottot eit to eabeLwort g been note tvs v8 
fons t906s dgetgs7E4 ovisabroaes 8. ‘od tan, ete . 
| | sdodeiton OY, 10% oer 
! (@L=S£:8) (208-208: =f) ecam be ai 8 ne i . : 
| | (vos=aos rf). sun nodaoselt i | | 
(@OS-T08 :£) osm ra ; 
(SR-:8) (113-008 #2) eqom noktostona aalot b eat 4 la fae 
etuot teetrode eft Saft eo yew Seotess © oe at test . - 
ert as dove edoly 8 0 Ricatar va sowted: ( 


ie 


elefieisq eth 





—————————— = — — =— = = == 





51. Demonstration: The importance of great-circle 
routes. On the school globe stretch strings from 
| the place where you live to a number of important 
| cities, such as moscow, London, Berlin, ‘'okyo, 
| Paris, Lisbon, New York, and Liverpool. Notice 
the routes taken by the strings. Notice also that, 
since many of the world's important cities are | 
in the northern hemisphere, many of the strings 
pass over alaska, the Arctic Ocean, or Greenland. 


Look at the mercator map and the polar map 





on pages 206 and 210 of reference 1. Look at the 
lines drawn between ‘'okyo and the Panama Canal, | 
between New York and Moscow, and between New York 


and Rio de Janeiro on the mercator map. Those 





look like the shortest distances to those cities. 
What places would a plane pass over if it flew 
the routes marked on a Mercator map? 

Now look at the lines drawn between these 
same places on the polar map. are you surprised 


to see that a plane taking the shortest distance 





from Japan to the Panama Canal would fly over 
Alaska, Denver, and the Gulf of Mexico? The lines | 
drawn are not quite straight, because they show vie | 
great-circle routes between the cities which have | 
been mentioned. Compare these shortest-distance 
routes with the routes on the mercator map. Over 


what places would a plane fly on the shortest 
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route between any of the pairs of cities mentioned? 








Suppose you were the person in charge of one 


of the great airlines. Your airliners would be 





carrying people and goods between all the chief 





cities of the world. Which kind of map would you 


use to plan the routes for your airliners? 





52. Aviation is now ae vital link in the transportation 
system of the world. How has the airplane meade all 





the world "neighbors"? What are the advantages of 

| air-travel? (38) | 
| 55. Field trip. Teacher conducts class to the bedford, 
Mass, sae Ne The vupils will better enjoy the | 
trip if they become acquainted with the following: 
(5:91-95) (7:381-404) (1:2-28) 

a flight planning 

b runways - landing rules 


ec hangars - plane maintenance 





d lights - beacons 


e passengers and cargo 
| 


54. Men who fly need to be healthy. Why does high 


altitude affect breathing? What is the pressure of 


1] 
} 
| 


air at sea-level? What hapvens to the air as one 
goes up into the higher regions of the atmo phere? 


What happens to the body when one suffers from 





lack of oxygen? What is "anoxia"? What visible 


| 
1/7 Pupils are issued a special study-and-activity guide | 
to cover this excursion. see appendix. | 
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55. 


56. 


57. 


58. 


09. 


60. 





Signs tell us when a pilot has anoxia? How can 
anoxia be prevented? (23:167-171) (8:140-141) 
(36:319-320) 

The temperature of the air becomes cooler as one 
goes high into the air--until the stratosphere is 
reached, What kind of clothing does the pilot 
neead? (32:527-5351) (35:77-80) (16:388-391) 


What are some of the common ailments that confront | 


the pilots? How does the novice flyer feel when 
the air is rough? What causes black-out? How 
may black-out be prevented? (Encyclopedia) 

Why does the aviator need perfect eyesight? What 
are some of the eye defects that would keep a 
person ovt of flying? (36:321-326) 

What are sense organ aids in the orientation of a 
pilot? How does hearing aid the pilot? 

How have women helped the aviation progress? 

Make a list of famous women flyers and give their 
achievements. (4:222-238) 

What is the future of aviation? What opportuni- 
ties are there for the future young flyers of 
America? (4:239-272; 315-327) (36:200-242) 
(15:454-456) (29:377) (5:133-135) (3:95-100) 


Optional related activities. 


l. 





Develop a timeline showing how close other, 


a cities are from boston 


b lands are by use of the airplane. 
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wind speed and direction, and temperature, ‘ell 








You may do this in graphic or map form. 
Make a booklet on aviation vocabulary. Wherever 
possible illustrate the air-expressions. (4:304-314) 
Serve on a committee of three and keep the class | 
bulletin board up-to-date on aviation material, 
Include current news items and clippings from such 
newspapers and magazines as the Boston Traveler 
and vollier's, etc. 
make @ collection of air-mail vostage stamps. 
wuount them suitably for display to the class, 
Keep a careful record of the weather for two weeks, 


In your record include: visibility, cloud formations, 


| 
whether or not the day is suitable for flying. 
sketch, then paint, a large wall mural showing some 
important vhase of aviation, ‘this may be of the 
history of aviation, the airplane in warfare, or the | 
airplane in peacetime, ete. One pupil is to act as | 
chairman for this mural. He is to choose three 
other classmates to aid him. 
Make a scrapbook of the different types of airplanes. 
from early times to the present. some of these may 
be actual snapshots taken by you. Each one is to be 
mounted and labeled clearly. 
Read, then give an oral report on, any of the books 


in our school library. 
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10. 


il. 


12. 


Las 


14. 


15. 


16. 





brew then paint clearly opaque slides, size 4"xX6" | 


showing a series of airplanes or balloons. ‘these 
may be transport, war, peace, or training planes, | 


You may include gliders, | 


Make a model airport for the classroom. Choose | 


three other pupils to help you. Include in this 
model hangars, runways, beacons, landing markers, 
airplanes, etc. 

vonstruct a model eirplane as shown in (25:37-41) 
or (24) Directions and required supplies are all 
given in this book. 

construct a kite as described in (25:25-26) or 
(20:31-32) 

Make a list of the ways in which the airplane is 


likely to effect your life from this time on. 


Consider food, clothing, recreation, entertainment, | 


vocations, housing, location, health, and other 
general interests. 

Investigate famous stratosphere flights and report 
your findings of the greatest height reached 

by man, 

Give a written report or an oral report on Wiley 
Post's contribution to the science of aviation 
for high altitude flying. 

write a personal experience, your own or someone 


you know who has treveled in a plane. Vescribe 
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the sensations experienced, 

Read the article “Curvature of the Earth" by 
Captain A. W. Stevens, National Geographic, 

May 1933. ‘there are some excellent photographs 
showing division between the troposphere and 

the stratosphere. Show them on the projector to 


the class. 


Collect poems of flight, especially those related 


to high flying. Read some of these poems to the 
class. 
make a poster on "flying hazards", 


Report to the class on any articles found in 


current magazines that you have found interesting 


to read, 

Make a list of the physical qualifications you 
believe to be essential for all avietors to 
possess, 

Prepare an oral report on one of the important 
aviation pioneers or on some famous flight. 

On a series of cards, size 6"X8", illustrate the 
weather instruments that are necessary to an 
average weather reporter. these may be shown on 
the projector. 

Name and describe the instrument which uses a 
humen hair as a measuring device. 

Look up recent edvances in methods of de-icing 


aircreft. vescribe to the class the details of 
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how de-icing equipment works. Make a working 
model of a de-icing device to show to the class. 
find out how the radio beam operates and write 
a report on its use in making flying safer. 
Place some ice cubes in a shallow pan and blow 
across it. ‘then answer the following question: 


a What occurs above the ice? 


b How does fog made in the classroom compare 


with fog you are apt to see on a clear 
summer evening’? 

e Make a diagram to illustrate the ice cube 
experiment. Label: warm air, fog, cold 
surface, and type of fog. 

ad Under what circumstances would fog of 
any kind occur? 

Give several examples from your everyday exper- 
iences to prove that weter heats and cools more 
slowly than the surrounding land. tkxplain how 
this principle affects aviators and flying. 
vemonstration: 

Equipment: For this experiment you need a round- 
bottom flask, a beaker of water, a rubber stopper 
with one hole, glass tubing to fit stopper, 
alcohol burner, and a clamp stand, 

Procedure: Set up the apparatus. Heat the flask 
which is filled with air by gently moving the 











alcohol burner flame back and forth over the flask, 
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then answer the following question: 


Construct a series of flash-cards showing 
silhouette of planes. show these to the class for | 
their identification. materials needed: India ink 
or poster paint. Procedure: Draw an outline of 


the plane and fill in with black ink or poster 


paint. 


What happens to the air in the flask? 


How does the air pressure on the surface | 
of the water in the beaker compare to the | 





air pressure in the flask when the 
experiment began’ 
How does the air pressure on the inside of 
the flask compare with the air pressure on 
the surface of the water’ 

Allow the air in the flask to cool and then 
tell what happens. why? | 
If a parcel of air in the atmosphere is | 


heated what would happen to it? | 


} 





Make a collection of the commercial transport 


airlines’ ensignias. Mount and label these 


properly for demonstration. see “Air Transvorta- 


tion" pamphlet, 1946. 


a 


Demonstration: Inertia 


Attach a spring balance to a loop of 
string tied around a brick. What force is 


needed to keep the brick in motion? 
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b What force is needed to keep the brick 


moving at a uniform speed’? 


ec Place a cardboard about four inches square | 


over the mouth of a bottle, Place some 


smell coin on the cardboard directly above. 


the mouth of the bottle. Quickly snap 


the card sideways off the bottle with ymr. 


finger. What becomes of the object on the 


eardboard. 


why? 


ad What is inertia? 


make a survey of the people you know, such as 


relatives, friends, or neighbors. Find out; | 


a How many are flying airplanes now, 


b How many flew an airplane during the war. 


¢ How many have been passengers in airplanes, 
i} 


on long trips or short hops, 


d are there any navigators, bombadiers, 


maintenance men, stewardesses, or airline | 
| 


company office workers. 


vescribe any experiences these people may tell | 


you. Report your findings to the class. 


Make a “Who's Who" 


pioneers, war heroes, women flyers, etc. Give the | 


of famous flyers, aviation 


name and a short paragraph about each ones life. | 


Construct a slingshot glider. 


materials needed: 


A stick of wood one-quarter inch 
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Square and ten inches long. 

A tiny block of wood one by one-quarter by one- 
eighth inches, 

A Sheet of tagboard. 

A small brad. 

five rubber bands, 

A forked stick or a frame for a slingshot cut out 


of wood. 


Directions for constructing: Cut two wings and a 


rudder out of tagboard. Sawa slit down the middle 


of the stick for three inches from one end. slip 
the straight edge of the rudder into this slit 
and glue it in plece. Glue the small block of 
wood to the middle of the front edge of the 
small wing. 

vrive the brad into the lower side of the 
stick of wood near the front. 

fasten the large wing in place just over the 
rudder with a rubber band. 

fasten the small wing near the other end of 
the stick of wood with a rubber band. The small 
block of wood should rest on the stick. ‘he wing 


will be on a slant. 


the glider is now done. lt should glide very 


well if you throw it small wing first. It will 
work better if you shoot it with the slingshot. 


You have to be out of doors to use the slingshot. 
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‘to make the slingshot, knot three thin rubber > 


bands together. #asten one end of the string of 
rubber bands to each fork of the stick or 
Slingshot frame. 

Hold the slingshot in one hand. VUatch the 
brad underneath the glider in the middle rubber 
band of the slingshot. Pull the glider back. 
then let it go. Sometimes the air pushing on the 
small, slanting wing will make the glider loop 
the loop. (20:28-29) 

Give a report to the class on "Motorless Flight". 
Make an outline of the report. (4:207-221) 
(26:203-227) 

Get a collection of pictures of different kinds 
of kites. Use clippings, snapshots, or drawings. 


Your library has a book on vhinese kite celebra- 


tions. Mount the collection suitable for display. 


Suppose you head a balloon and could fill it with 
heated air, hydrogen, or helium. Which would 
you choose? Write a short paragraph telling 


reason why? 


If possible get Life magazine of June 21, 1943, and 


read about how aviators use kites when they are 
forced down at sea. Report on the story to the 


class. 


vemonstration: Have someone hold two pencils 


| 
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a town a hundred miles from your home on a clear 





pe 





upright on the table. make a paper tube by cutting 
two squares of typewriter paper about six inches on 
a Side. Glue or paste opposite edges of each 
square together. Lay the tube on the table, rest- 
ing against the pencils. slow as hard as you can | 
through a soda straw so that the air passes just 
over the tube. what happens to the tube? If 

you practice a little, you can make the tube roll 
upward along the pencils for several inches before | 
your breath gives out. (1:85) 

Card and spool demonstration: Hold an ordinary | 
thread spool upright and lay a small piece of 
cardboard such as a visiting card on the spool. 
Stick a pin through the card and into the hole in 
the spool. ‘this will keep the card from sliding 
off. Now get someone to try to blow the card | 
away by blowing through the hole in the spool. 

why can't he blow the card away? If a person has 
plenty of breath he can hold the whole thing | 
upwide down while blowing end the card will not 
fall off. Why is it held in place? Does an 
airplane wing lift because of this same principle? 
There is a narrow space that occurs when air is 
forced between the curved wing and the motionless 


air which is a little above the wing. 


Suppose you were flying a small private plane to 
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day. Write a paragranoh telling what ea ae 
navigation you would use and why’? 

show the class by the use of a compass which 
direction is north, south, east, or west. 
Hind a picture of a sextant and explain to the class 
what it is used for on a ship or in an airplane. 


write a short story of a pilot who had to use 





dead reckoning to get back to his base or aircraft 


carrier. vee page 175 of reference l. 





Demonstration: Get several oranges. On each one 
mark off some meridians, an equator, and some | 
parallels. vut one orange in two along a meridian, 
another in two along the equator, and a third in 

two along a parallel. notice that the first two 
oranges are cut into equal halves, but the third | 
is not. On the earth the Kquator and all the 


meridians are great circles; the parallels are 





not. ‘l'ake another orange and cut it into thin 


circular slices. notice that one slice is larger 





than the rest. ‘this is more or less a great 

circle, while the smaller slices are small circles. | 
Using reference 17 plan a trip across the country. 
show pictures of the principle cities, land form- | 
ations, etc. ‘ell the highlights of the trip you | 


plan from this book. #xplain why you chose the 


route you did, 
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vartesian diver demonstration: ‘lake a tall, wide- 








Give a complete report on parachutes. txplain the 
principle involved by using a home-made model. 

Use the following references; (30:175-180) 

(26: 229-262) (39:225-234) (3:10) 

wake and demonstrate a model wind tunnel. if this 
is not possible you may draw a picture of one and 


explain it to the class. (4:247) (26:100) 





mouthed bottle or jar and fill it nearly full of 





water. ‘take a small bottle with enough water in | 
it so that it will berely float in the jar. Hold | 
the water in the small bottle by placing your | 


finger over the top while you put the bottle bottom 





up in the jar. ‘tie a sheet of rubber (rubber from | 
a toy balloon will do) across the mouth of the jar | 


tightly. Now when this rubber sheet is pressed, doe 
the bottle rise or sink? Why? When the pressure is 


removed from the rubber sheet, does the bottle sink | 


or rise? Why? (7:266) 


Prepare a "Do you Know" or "Believe it or not" list) 
] 





of questions cerefully selected because of the 
interest or information value it has. ror example: 


Make a game similar to the quiz programs on the 
radio. Frrepare a stack of cards with auestions on | 


them and find out how well informed your class is 


on the subject of aviation. 
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make a gold dust (flash-on) star map. vUraw on a 
cardboard the general shape of any one constella- 
tion. Make small pencil dots on this drawing to 
represent the different stars. With a speed-ball 
pen dipped into bronzing liquid, make small dots 
over the pencil dots. With a sharp pen or needle 
make a small hole through each painted dot. show 
several of these charts to the class by darkening 
a room and placing a flashlight behind the 
cardboard. 


Gollect a variety of stamps that have astronomical 





designs on them. roreign stamps snouid ve sought 
out for the seccessful completion of this exercise. 
Compile a number of old beliefs and superstitions 
concerning the stars and their influence on man, 
Be prepared to show whether or not these beliefs | 
are supported by scientific facts. Show how this 
type of thinking influences the lives of people 

and governs their actions. Compare the extent 


of this influence in the past with the present. | 





Arrange with a group of pupils to have a star 
and constellation hunting party. select a clear 
moonless evening, decide upon a suitable meeting 
place and make the proper preparations which should 
include star charts and a focusing flashlight. 


Invite your instructor to attend and any parents 
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‘smoking paper first over one chimney and then the 


who may wish to join you. 


Write an original playlet depicting some important 





event in the history of aviation. When completed 
submit your manuscript to the teacher and if 
possible arrangements will be made for the playlet | 
to be put on in the school auditorium. | 
Demonstration: Heated air is pushed up by cold air. 
Arrange a box about a foot long with a glass front 
and two holes in the top into which lamp chimneys 
may be fitted. Place candles inside the box under 
one of the holes, Light the candles and close the 
glass front. Dampen a paper towel and set on fire 


to produce smoke. some practice is necessary to 


learn the right amount of dampening. Hold the 





other. in which one is the air rising and in which | 


one is it descending? What is the path of the air 





currents inside the box? How does this compare 
with the movement of air in a heated room? How 
does this principle help flyers? (40:26) 

Make a chart divided into two sections. Label one 


"Famous First Flights" and the other, "Famous 





Record Flights", Include dates, flyers, and | 
occasion. (5:141-144) 


On a large piece of oak tagboard draw a "Cross 





Section of the Atmosphere", Use poster paints or 


India ink. Label the different layers of the 
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atmosphere, cloud formations, and highest - 

mountain peaks. (14:200) (3:8) 

How to make a toy See 

a Drive two small nails into one end of a 
spool, on opposite sides of the hole and 
equal distances from it. Cut off the head 

of the: nails. 

b To make a Support, drive a large nail into 
one end of a piece of wood about four by 
one inches and cut off its head, 

ec Buy a Six inch celluloid ruller and bore 
holes at equal distances from its center, 
to engege the nails in the spool. Make 

the holes a little larger than the nails. 

(To make propellers out of cardboard; 

cut strips six by one inches. Wet then, 
bend them into propeller shape, and let 
them dry in this shape overnight.) 

ad Put the ruler into boiling water until 
the celluloid is. soft. 

e ‘lake it out and bend (twist) the ends of 
the ruler in ovposite directions to make 
a propeller. Hold them until the cellu- 


loid cools and hardens, 


f Windacord around the spool in such 


re. Cy os Lynde, Science Experiences with Home Equipment, 
Seranton, Pa., International Textbook Company, 1937. p. 31. 
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semcpcion dest wens it is Tanoaa te will 
turn the propeller in the right direction 
to rise. Put the propeller on the spool 
and the spool on the support. 


Hold the support in one hand and pull the 





end of the cord hard with the other to 


twirl the spool. The propeller will spin 





and rise to a considerable height. 
(3:61-62) 

Word objectives: 

The pupil should know the meaning and or location 


or function of these words: 











autogiro anoxia 

helicopters air mass 

immersed altitude 

hydrogen flaps 

helium stabilizer 

Sirroeil. wing panel 

fuselage canopy 

drag warm and cold fronts 
thrust contact flyin 
gravity celestial navigation 
inertia latitude & longitude 
alloys great circle 

plywood aileron 

plastics elevator 

density variation 

rudder deviation 

horizon true north 
troposphere barometric pressure 
stratosphere north star 


cumulus clouds 
nimbus clouds 
cirrus clouds 


big - small dippers 
precipitation 
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I. 


(+) 
(-) 


(+) 


(+) 


(+) 





Evaluative Activities 


- wen Fly -- The Airplane Now and in the Future 


4. 


De 


Objective test on the anit . 
Section A: Trve - False items 


Instructions: In the proper spaces below 
write a plus (#) if true, 
write a minus (-) if false. 

Balloons are termed lighter-than-aircraft. 


The first glider flight was made by Orville Wright 
in 1883. 


Both Polar Regions were reached via air by vharles 
Lindbergh. 


Captains Stevens and Anderson reached the strat- 
osphere in a large balloon in 1935. 


Drag is one of the forces that opposes lift. 


6. Gravity is a force helpful to flying. 


7. 


8. 


9. 


LO. 


Th, 


12. 


13. 


14. 
15. 


Thrust is a force that pulls an airplane through 
the air. 


Barrage balloons played an important part in 
world War II. 


Duraluminum is an alloy used a great deal in modern 
airplane construction, 


Civil Aeronautic Authorities do not require pilots 
to file a flight-plan before making cross-country 
trips. 


Celestial navigation is a great help to pilots on 
clear nights. 


Pilots must have a clear understanding of latitude 
and longitude lines. 


Air routes in the United States do not follow 
the Overland Trail. 


Much first-class mail is carried by airplanes. 


Air transportation is not safeguarded, 
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(+) 16. 
(ae ye Lite 


(-) 18. 


(+) 19. 


(=) 20. 





There are four main types of clouds. 


Cumulus clouds are towering, rounded masses with 
flat bases, 


The ailerons are located at the tail section of 
an airplane, 


Stratosphere is the layer of space above the 
troposphere. 


Flaps are used to help increase an airplane's 
speed, 


Section B: Completion 











Instructions: Complete the following 
statements, 


the first non-stop flight across the atlantic was 


made by (Charles Lindbergh) in 1927, 


Helium is superior to _ (hydrogen) for use in 
balloons and dirigibles. 
A variety of (weather) conditions provide 


hazards for the aviator. 


A motorless craft is called a (glider) or 
a (balloon) rs 
An aircraft having a fan-like proveller above the 


fuselage is called _(helicoptor) ¢ 
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Section C: Matching 


Instructions: Place in the blank at the } 
left the number of the item which it 
identifies. 


canopy 1. Using stars and planets for 
fuselage direction. 

plywood P-39; Pp-40, 

bombers Affects horizontal direction, | 


Ose 
Da 
fighter-planes 4, Air disease. 

celestial navigation 5. Acts same as a fin or keel. 
contact flying 6. affects weather. 

rudder 7, wain body of airplane. 

15) aileron 8. A sandwich of wood and glue, 


re = fm 
ef s[]09] 20} 00] a] 


5) stabilizer 9. Area of Space below stratosphere. 
(9) troposphere 10. Great circle lines. 
(4) anoxia 11. Place where pilot sits. 


te. B=: B=29. 

13. Affects vertical direction. 

14. Using ground objects for 
direction, 


Section D: Identification 


Instructions: Identify the listed items in | 
the drawing and write the number in the 
space beside the name of object it 
identifies. 





oo rudder (6) canopy 
7) aileron propeller 
(10) stabilizer 11) cowling 
12) fuselage 1) tail wheel 
2) landing gear oO) pitch control 
(4) struts (8) altimeter extension 
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II. Pupil reactions to the unit.-- At the conclusion of 
the second unit for purposes of additional evsluation of 
the method, the pupils were asked to give candid and, if 
desired, enonymous answers to the following questions: 
1. What did you like best about the way we studied 
aviation unit, Men Fly? 
2. Wes there anything you did not like about the 
way the work was done? 
3. What is your opinion of the optional related 


activities? 





4, What activities did you find most interesting? 

5. What activities did you find least interesting? 

6. Feel free to make additional comments if you 
wish to. 

the results of the findings to the above questions 


are found in vhapter IV pages 180 and 181. 


Pupil Reference List 


1. Arey, Uharles k., Aviation science for boys and 
Girls. The Macmillan vompany, New York, 1944. 


2. Remmer, George '., Human Geography in the sir Age. 
The Macmillan vompany, New York, 1942. 

5. Arey, Vharles K., Elementary School Science for the | 
Air age. ‘the Macmillan Company, New York, 1942, 

4. Allen, C. B. and Lauren UV. Lyman, The Wonder book 


of the Air. The vohn U, Winston Vompany, 
Philadelphie, 1936. | 








5. Sickels, Dorothy Judd, Riding the Air. American 
book Company, boston, 1943, 
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Glassified annotated bibliography.-- An extensive 


study of aviation books and stories was made and classified 
as to type of reading, The’ entire collection, listed on 
the following pages, was made available to the pupils and 


the English (reading) teacher during the teaching of the 


units. 


while the others were procured with cooperation from the 
town library as well as the Boston University library. The 
books end stories were read as part of the work of the units 
and much of the reading was done in cooperation with the 
reading teacher. A complete report of the number of books 


and stories read by the pupils is tabulated in thapter IV. 


the majority of the books were in the school systen, 


varpenter, Harry A., Guy A. Bailey, and m. Elizabet 
Tuttle, adventures in science -- 5, Allyn and 
bacon, Boston, 1945. 


Carpenter, Harry A., Guy 4. Bailey, and m, Elizabet 
Yuttle, adventures in science -- 6. Allyn and 
Bacon, boston, 1945. 


Jordanoff, Assen, safety in Flight. Funk & Wagnall 
Company, New York, 1941. © 


Wylie, ©. C., Our Starland. Lyons « Carnahan, 
New York, 1942, 


T. W., A. Air Transportation. 8th Hdition pamphlet, 
1946. 


Johnston, 5. Paul, flying Squadrons. Duel, Sloan 
and Pearce, New York, 1942. 


Arey, Charlies K.,°S¢ience Experiences for 
Elementary Schools. Bureau of Publication, 
Teachers vollege, Volumbia University, 

New York, 1942, 
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Classified Annotated Bibliography 


Basal Readers 


Baker, Clare B., and Edna D., The Earth We Live On, 
Bobbs-Merrill Company, New York, 1957. 
"The Giant Dragon fly" p. 220-230. 
A story of a Navajo Koy who wanted to fly, 


and upon seeing an airplane, thought it was a 


giant dragon fly. He did have his wish and 
was taken up for an airplane ride. 
(Curriculum Readers - 4) 1/ 


Baker, Clara B., and Edna D., Our World and Others, 
Bobbs-Merrill Company, New York, 1958. 
"First Deawn-to-Dusk Flight" p. 59-71. 
How a letter given to an aviator at early 
dawn in New York, was delivered at sunset 
that same day in San Francisco. 
(Curriculum Readers - 6) 


Gates, Arthur I., and Jean Ayer, Let's Look Around, 

The Macmillan Company, New York, 1940. 

"Playing Airplane" p. 340-361. 
A story, explaining simply, how flying in an 
airplane is done. 

"A Famous Flight" p. 364-374, 
A story of Uharles Lindbergh's flight across 
the atlantic. 

"The Sky-Writer" p. 378-383. 
A class of fourth grade children write to a 
pilot who is a sky-writer, and in reply he 
answers their questions on how sky-writing 


is done, 

"The Dirigible" p. 377. 
A poem. 

"Flight" p. 385-386. 
A poem, 


(4) 


Gates, Arthur I., and Jean Ayer, Let's Go Ahead, The 
Macmillan Company, New York, 1940. 
"Story of Orville and Wilbur Wright" p. 367-390. 
ellis the story of their boyhood interest in 
toy flying machines, and how it lead to 


successful flight in an airplane of their own 


(6) 


‘¥; Numerals signify grade-level of reading matter, 
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Hahn, Julia L., Tales and Travel. Houghton Mifflin 
Company, Boston, 19435. 
"Flying Across the Pacific" p. 366-373. 
the story of a uhina Clipper's flight from 
valifornia to Manilla in the Phillipines. 
"Dirigibles" p. 376-383. 
A brief description of the dirigible, and 
what keeps it in the air. Also the stories 
of the Graf Zeppelin and the Hindenburg. 
"A Map for Flyers" p. 385-396. 
A description and explanation of the maps 
used by flyers, illustreted with maps. 
"The Glant Bird" p. .565.. 
A poem, 
"The Zeppelin" p. vent 
(5 


Hildreth, certrude, and others, ‘today and Tomorrow. 
John C. Winston Company, Philadelphia, 1943. 
"We Go by Air” p. 277-312. 
the story of mr. and mrs. Hutchinson and 
their two daughters, and their flight by 
plane to wreenlanc, At each stop the girls 


have an adventurous time. ‘their seaplane is 


forced down among icebergs, and the family 
narrowly escapes going down with the plane, 


"Travelling by Air" p. 314-327. 
Gives a description of the comforts of 


travelling in an airliner, the tests one must 
pass to be an air pilot, the work of the plan 


mechanics, the airfield terminal, and how 
pilot and control tower work together. 
(Easy Growth in Reading - a) 


Horn, Earnest, Maude McBroom and Ruth H. Bishop, 


People and Places. Ginn and Vompany, boston, 1940. 
"he Test Pilot" p. 107-117. 
The story of Jim's father who was ea test pilo 


for the United States Army. On one test 
flight, the wing of the plane broke off and 
Jim's dad had to bail out, but he sustained 
no injuries. 

(Progress in Reading - 3) 


Nolen, barbara, fun end #trolic. D. C. Heath and 

Company, Boston, 1942, 

"The First Balloon Ride” p. 172-179. 
Story of the first balloon which was filled 
with smoke and hot air to make it rise. its 
three passengers on this first flight were 
a sheep, a duck, and a rooster. 

(Reading for Interest - 4) 
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Nolen, Barbara, The Brave and The Free. D.C. Heath 
and Company, Boston, 1942, 
"The Runaway Plane” p. 86-95, 
The story of a pilot who was forced to land 
his seaplane on Lake Michigan. both he and 
his dog have a narrow escape when they 
accidentally fall into the water, and barely 
get back to the plane which the wind was 
moving. 
“Sky Eren’ pe 159. 
A poem of a Navy seaplane. 
(Reading for Interest - 6) 


O'Donnell, Mabel, Engine Whistles. Row, Peterson and 
Company, New fork, 1942, 
"Headlines" De 228- 249. 
The story of a homecoming celebration for the 
Wright Brothers in 1910 in the city of 
Hastings, after their successful plane flight, 
After several attempts and reverses, the queer 
looking flying-machine flew for almost an 
hour above the city of Hastings. 
"Headlines" p. 9535-3371. 
The story of a flight aboard an airliner, 
the Trail Blazer. 
(Alice and Jerry Books - 5) 


Palmer, Robin, and Edna Potter, Lost and Found. 

D. C. Heath and Company, Boston, 1942, 

"Airplane Ride" p. 214-238. 
A story of David and Holly who lived near an 
airport. Their father was a pilot. They go 
up for a ride in an airplane, and give their 
teddy bear a parachute ride. 

"Away in My Aeroplane" p. 240-241. 
A poem 

"The Dirigible" D. 243. 
A poem. 


(Reading for Interest - 3) 


Spencer, Paul R., and Lois D. Fritschler, Exploring 
New Trails, Lyons and Varnahan, New York, 1945. 
"mSky Navigators" p. 66-74. | 

A story of the help that is given to airplane 
pilots to make sky navigation safe for 
passengers. 

(5) 


Spencer, Paul R., and Lois D, Fritschler, Traveling 
Wew Trails. Lyons end Carnahan, New York, 1945. 
"Flying Freighters" p. 433-440. 

The story of carrying express and freight by 


air. Tells the kinds of goods and how far 
they are carried. 
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"Travel Wings" p. 441-450. 
The story of the improvements made in air- 
plane travel in the last few years. 

"Ace of Aces" p. 454-458. 

A brief history of the career of Eddie 
Rickenbacker. 


(6) 


Yoakam, Gerald, M. M. Veverka, end Louise Abney, 
From tvery Land. Laidlaw Brothers, Ine., New 
York, 1941. 

"Flight to Hawaii” p. 251-264, 
The story of two men in a plane, far from | 
land. The radio is not working, and the gas | 
supply is low. They are flying toward Hawaii 
from Oakland, California. Through skillful 
handling of the plane, they make a forced 
landing on one of the Hawaiin Islands. Even 
so, they have made a record flight. 


"They Fly Through the Air" p. 265-266. 
A poem which compares the circus acrobat 
with the airplane pilot. 
(Laidlaw Basic Readers - 6) 


Stories and Fiction 


Anderson, Lonzo, Bag of Smoke. Viking Press, New York, 
1942. $2.00. 
An amusing story of the first balloon. Setting 
is in trance. 
(5-8) 


Brier, Howard M., Sky Freighter. Random House, Inc., 
New York, 1942. $2.00. 


A story of bush pilots who fly freight to the 
radium mines of Artic VCanada. 
(7-9) 








Brier, Howard M., Skyblazer. Junior Literary Guild, 
Random House, inc., New York, 1946. 
Story of Barry Martin, experimental pilot, ina 
stratosphere airliner goodwill trip to South 
America. wWuch pba and adventure, 
7-9 


Davis, L. R., Spinney and Spike and the B-29. Charles 
Seribner's Sons, New vork. 1.75. 
Interesting story of two boys' experiences 


visiting the A.A.f. 
(5-7) 
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Hall, U. G., Skyways. The Macmillan Company, New York, 
1941. $1.75. 
An interesting story of airplane history. 
Well illustrated. 
(6-8) 


Hurd, Edith Thatcher, sky High. Lothrop, Lee and 
Shepard Company, New York, 1941. $1.00. 
Interesting juvenile story of a flight in an 
airliner. “ale arpa aad illustrated. 

4-6 


Huber, M. B., #. S. Salisbury and 4, 1. Gates, Planes 
for bob and Andy. The Macmillan vompany, New York 
1944. $1.12. 

How two boys achieved their ambition to become 
pilots. Covers the field of aviation history, the 
period of expansion between the two wars. 
Illustrated. 

(Aviation Readers = 3) 


Lent, Henry B., The Air Pilot. The Macmillan vompany, 
New York, 1957. $.355. 
A trip in an airliner with many colored illustra- 
tions. 
(3-5) 


Lent, Henry B., Flight 17. ‘he Macmillan Company, 
New York, 1940. $1.00. 
Exeellent story of a flight by airliner, told in 
narrative form. Tells of the workings of the 
plane, and the contributions all the verious 
people make to tan seca ite 
4-6 


Lent, Henry b., Aviation vadet. The macmillan Company, 
New York, 1941. $1,175. 
Dick Hilton wins his wings at Pensacola. Training 
of a Navy flyer told in fictional form. IJllustra- 


ted. 
(7-9) 


Miller, Blaine and Dupont, sob Wakefield; Naval Aviatio 
Dodd, Mead and Company, New York, 1941. $2.00. 
Short stories about the experiences and adventures 
of a popular hero pilot. 

(7-9) 


Miller, blaine and Dupont. sob Wakefield's Flight Log. 
Dodd, Mead and Company, New York, 1941. 
Ten stories which carry on the experiences of 


Bob Wakefield. 
(7-9) 
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May, Garol:y 3s Rides the China Ulivver. Albert 
Whitman and Company, Chicago, 1939. $1.50. 
A colorful Pacific trip by a boy which tells the 
Sights he saw. Interesting maps. 


Norling, Jo and Earnest, Pogo's Sky Ride. Henry Holt 
and Company, New York. $1.25. 
Nicely illustrated child's story of a visit to an 
airplane factory and a plane ride, 


(3-5) 


Petersham, Maud and Miska, The Story Book of Aircraft. 
John C, Winston Company, Chicago, 1955. %$.60. 


Short stories based on the development of the 
airplane. Rea illustrated. 
3-5 


Phillips, Josephine E,, On The Airways. Row, Peterson 
Company, 1942. %.32. 
Story of a boy's flight across the continent. 


Much worthwhile aviation material. Well illustrate ‘ 


(Basic Social Education Series -4-6) 


Pollock, Katherine, Sky Ride. Charles Scribner's Sons, 
New York, 1929. a5 
Story of two air-minded hoys, their adventures at 
a nearby flying field, and how they learned to fly. 
Illustrated. 
(4-6) 


Pryor, William C., and Helen S., The Dirigible Book. 
Harcourt, Brace and Company, New York, 1936. 
Photographic Picture-Book with a story. Contains 
much to stimulate the interest of elementary 


school children in the possibility of further use | 
of airships. 


Taylor, Florence W., Navy Wings of Gold. Albert Whitman 
and Company, Chicago, 1944. | 
The story of three youth's cadet training in 


becoming pilots, from preliminary pre-flight to ! 
graduation with Navy Wings, 





Tousey, Sanford, Airplane Andy. Doubleday and Company, | 

New York, 1942. $1.100. 

Story of Andy's trip to Washington in an airliner, 

the pilot being his father. Andy aids in bringing 

the plane to safety through a storm. Much 

information is included in the narrative. 
(3-5) 
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Wood, Esther, Silver Widgeon. Longmans Green and 
Company, New york, 1942. $2.00. 
The story of two small boys, eight and ten, who 
are taken on the airplane trip to Canada, and 
prove their resourcefulness when the plane has 
to make a ae > ag in the wilderness. 
4-6 


History 


Allen, C. B., and L. D. Lyman, The Wonder Book of the 
Air. John C. Winston, Philadelphia, 1941. $2.50. 
Story of man's conquest of the air and first hand 
description of actual flights. Well illustrated 
with Fis storten =) maps. Excellent. 

6-9 


Carlisle, Norman, Reginald Cleveland, and Jonathan Wood, 
The Modern Wonderbook of the Air. John C, Winston 
Company, Philadelphia, 1945. 

A comprehensive, historical treatment of aviation 
in all its phases. Especially valuable for its 
photographs. 


Cohen, Rose E., The Man Who Gave Us Wings. The Macmillan 
Company, New York. $1.08. 
Gives the history of aviation from the earliest 
legends of Daedalus and Icarus, to the day when | 





man's dreams of flying finally realized. Illustra 
ted with half tones and drawings. 
(Aviation Readers - 5) 


Crump, Irving and John W, Newton, Our Airmen. Dodd Mead 
and Company, Inc., New York, 1936. $2.00. 
The story of aviation in its many phases taken from 
the point of view of the men who fly the ships. 
Tllustrated ike Uawistcrion 
7-9 


Crump, Irving and Norman Maul, Our Airliners. Dodd Mead 
and Company, Inc., New York,1940. %2.00. ] 
The story of air transportation is traced from the. 
early mail lines to the present day. Detailed 
descriptions given of scheduling flights, radio 
beams, and ager ee airline pilots. 
7-9 


Dunn and Morrisett, Wings for America. World Book | 
Company, New York, 1945. 41.00. | 
Comprehensive treatment, with good emohasis on 


history and social implications for intermediate | 
level. | 
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Fraser, Chelsea, Heroes of the Air. (Revised Edition) 
Thomas Y. Crowell Company, New York, 1940. $2.50. 
Beginning with the first flight across the ocean 
in 1919, it traces the outstanding flights by 
men and women in chronological order up to 1940. 


Fraser, Chelsea, The Story of Aircraft. Thomas Y. | 
Crowell Company, New York, 1944. $2.50. 
A complete description of aircraft with historical | 
approach. Illustrated with photographs and 
diagrams. 
(7-9) 


Fraser, Chelsea, Famous American Flyers. Thomas Y. 
Crowell Company, New York, 1941. $2.50. 
Separate stories of men and one woman who made 
some contribution to the science and development 
of flying in its various fields. Illustrated with 
photographs osepe ay 
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Gregory, H. F., Anything A Horse Can Do, Reynal and 
Hitchcock, New York, 1944. 
The story of the helicopter-its history and 


development. Illustrated with photographs and 
diagrams. 


Johnson, Paul S., Flying Fleets. Duell, Sloane and | 
Pearce, New York, 1941. 


A short written history of United States Navy 
Aircraft, with 219 photographs beginning with the 
Navy's first experimental craft. Recommended for 
its photos. 


Loening, Grover, Our Wings Grow Faster. Doubleday, Doran 
and Company, Garden City, New York, 1935. 
Personal episodes of a lifetime in aviation by the 
author, Gives good historical and pictorial record.) 


Maizlish, Leon I., Wonderful Wings. Row, Peterson and | 
Company, Evanston, inois. 
Historical treatment of the story of aviation. 











Smith, Henry L., Airways. Alfred A. Knopf, New York, 
1942, 


A history of commercial aviation in the United States. 


Washburn, Stanley, Bamboo to Bombers. Albert Whitman and 
Company, Chicago, 1941. $1.00. 
Short history of aviation, depicting and describing. 
its outstanding achievements from the time of 


Leonardo da Vinci's flying machine to the present 
day United States bomber, Illustrated, (3-5) 
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Arey, Charles K., Aviation Science for Boys and Girls. 
The Macmillan Company, New York, 1944. 1.12. 


Arey, Charles K., Air-Age Education Series, Elementar 


Aviation Education Research Group, Teachers College, 


Science 





Explains the elementary principles of flight, 

functions of various parts of a plane, and their 

construction. Takes up navigation, and the 

weather. Illustrated with half tones and diagrams 
(Aviation Reader -6) 


School Science for the Air Age, The Macmillan © 
Company, New York, 1942. 

This is a worthy book treating the subject of 
aviation at the elementary school level. It 
furnishes the teacher the subject-matter topics, 
how to present them to the class and the level 
at which each topic should be taught. It is a 
technical reference book highly digested with 
practical subject matter. There are many worth- 
while experiments described and illustrated. 





Columbia University, Science of Pre-Flight 
Aeronautics. Air-Age Education Series, The 
Macmillan Company, 1942. 
A students' text for pre-flight aeronautics course 
The subject areas included were carefully analyzed 
by professional educators in cooperation with 
consultants from the Civil Aeronautics Adminis- 
tration, the Army and Navy air services, and the 
United States Office of Education. These areas 
are sufficiently comprehensive to serve for course 
of 2, 3, or 4 semesters, according to local réqui- 
rements. A number of school systems, public, 
private, and parochial, assisted in the developmen 
and selection of materials. The materials were 
checked for authenticity by subject matter experts 
in the various fields covered. A glossary of 
terms is included. 700 illustrations. The 
seven divisions of the text are: 

Principles of Airplane Structures 

Human Factors in Flight 

Aerodynamics 

Airplane Engines 

Meteorology 

Communications A 

Air Navigation 
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Aviation Research Associates, Young America's Aviation 
Library. Harper and Brothers, New York, 1945. 
Parts.of Planes, 1945. $1.00. 

Simple explanation of engine, propeller, 


and sig ybpascqning. Many diagrams, 
(4-7) 


Types. of Planes, 1943. $1.00. 
xplanation of principal types of planes 
and identification features. Many diagrams, 





(4-7) 
How Planes Fly, 1943. $1.00. 
Explanation of principles of flight. Many 
diagrams. 
(4-7) 


Planes in Action, 1944. $1.00. 
Explanation of the controls of a plane and 
the various maneuvers. Many diagrams. 
How Planes are meee, 1645, $1.00. 
Explanation of the planning and work of the 
designers — Saf tae new planes. 
4-7 
How Planes Get There, 1945. $1.00. 
Explanation of air navigation, and the use 
of ce vem ae Many diagrams, 
4-7 


Baughmen, Harold E., Baughman's Aviation Dictionary and 
Reference Guide; Aero-Thesaurus. Aero Publication, 
Glendale, Calif fornia, 1940. 

This pook is arranged in three major sections; 
including a dictionary of aviation terms and 
abbreviations; a dictionary of information, 
including C.A.A. regulations, valuable flight 
information, a directory, a list of aeronautical 
publications and occupations. It is an excellent 
source book and conteins illustretions, 


Black, Archibald, The Story of Flying. Whittlesey 
House (McGraw-Hill Book Company, inc.) New York, 
1940. 

Gives historical treatment. 


Brookes, Bernard, How to Fly an Airplane. Consolidated | 


Book Publishers, Inc., Chicago, 1942. 
Basie flight instruction. Well illustrated with 
photographs and diagrams, 


Craig, Gerald S., Goldie M. Johnson, and June HE. Lewis, | 
The Earth Then and Now. Ginn and Company, Boston, 





1940. 
"Man Invents an Airplane" 


"What + Ree ean Airplane in the Air?" p. 420-427. 
_ (New Pathways in Science - 6) 
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Craig, Gerald S., Science for the Elementary School 
Teacher, Ginn and Company, Boston, 1940. 
This 18 a large volume of 551 pages for the 
science teacher. It states the place of science 
education in education and covers all the impor- | 
tant science topics with descriptions as to how 
to present them to the pupils. Well illustrated. 
Teachers should gain a conception of science in 
terms of its contributions to the method of the 
classroom. 








Craig, Gerald S., Margaret G. Condy, and Katherine E, 
Hill, From Sun to Harth. Ginn and Company, Boston, 
1940. | 
"What is the Weather?" 

"The Weather Bureau". 
"A School Weather Station” pvp. 180-203. | 
(New Pathways in Science - 5) 


| 
Dunean, Richard, Air Navigation and Meteorology; 4th ed. 
Goodheart-Willeox, Chicago, 1941. | 

This book contains a comprehensive account, in 


nontechnical language, of air navigation and 
meteorology for pilots. 


Fitzpatrick, F. L., and K, A. Stiles, The Biology of 
Flight, Air-Age Education Series, The Macmillan 
Company, New York, 1942. 

This book contains a discussion of organisms that | 
fly, types of flight, the effects of pressure and | 
temperature in aviation, other altitude effects, 
positive and negative acceleration, the sense 

organs and flight, physical fitness for flight | 
and the relationship of air transportation and 
disease control. The book is well illustrated, | 








Fitzpatrick, F. L., and K. A. Stiles, Teachers Manual | 
for the Biology of Flight, Air-age Education | 
Series, The Macmillan Company, New York, 1942, 
This manual contains suggestions for teaching the 
Bilogy of Flight, either as a part of other 
courses or as a separate course and for the use | 
of demonstration, specimens, tests, charts, and | 
classroom discussions in the course, | 

| 

Gillmer, Thomas C., and Herman E, Nietsch, Simplified 
oe of Flight. Van Nostrand, New York, 1941. 

his is a simplified discussion of aerodynamics | 
for student pilots and others interested in under-. 
standing the physical laws which operate in flight. 

Well illustreted. 
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Appendix: 
A. Effects of flying on the pilot. 


B. Effects of flaps on the airplane flight. 


CG. Aerodynamic glossary of great value 
to the teacher. 


Grimm, Dorothy R. H., Junior Aviation Science. Noble 
and Noble Publishers, Inc., New York, 1942. 4#.90. 
A simple and scientific approach to ground work 
in Air Education. The practical application of 
Science and scientific principles to aviation. 
Minimum i oe nha aeronautics. 
6-9 





Jordanoff, Assen, Hlying and How To Do It. Crossett 
and Dunlap, New York, 1940. 124 p. 


Cleverly illustrated and authoritative explanation 
of the art of flying. Written in simple terms 
by an experienced airman. 


Jordanoff, Assen, Aviation Dictionary. Harper and 
Brothers, New York, 1942. 
Comprehensive reference book. Well illustrated. 





Jordanoff, Assen, Through the Overcast; The Art of 
instrument Flying. fFunk-Wagnalls Company, New 
York, 1958. 

This book is a textbook for student pilots on 
meteorology, air navigation, aircraft instruments, 
radio guided flight, and related topics. The 
discussion of each topic is related to a diagram. 
Well illustrated. 









Me Clintock, Marshel, Airplanes and How They Fly. 
Frederick A. Stokes, Philadelphia, 1943. $2.00. 
A primer of aviation for young people who want 
to understand why and how a plane flies. Explains 
principles of 71s tees Illustrated. 
6-9 


Parker, Berthe M., Basic Science Education Series, 
Row, Peterson Company, New ‘York. 
Ask the Weather Man, 1941. $4.32. 
ape gibay” ra hi and forecasts. 
4-6 
The Ways of Weather, 1941. 4.32. 
Pressure, winds, and precipitation simply 
presented, 
(4-6) 
Clovds, Rain and Snow, 1941. $.32, 
Story of formation and ways of these weather 
elements. 
(4-6) 
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The Air About Us, 1941. 

Qualities of air, the wind, toys using air. 
Our Ocean of Air, 1941. $.32, 

Air pressure and its applications. 








Petterssen, Sverre, Introduction to Meteorology, 
McGraw-Hill Company, New York, 1941. 
An elementary text in the basic principles of 
modern meteorology. it is clearly written in 
a somewhat condensed style and includes weather 
maps. 


Pickwell, Gayle, Weather, McGraw-Hill Company, New York) 
1938. 
This book has fifty-four full-page photographs of 
weather phenomena and weather maps, accompanied 
by a readable discussion of some of the causes, 
signs, and work of weather. The book includes a 
chapter on man's adaptation to weather and his 
attempts at forecasting. 


Shenton, Edward, New slphabet of Aviation, Macrae-Smith) 
and Company, Philadelphia, 1941. 42.00. 
All illustrations of aviation terms, planes and 
action, are in alphabetical order. Uontains 
pictures in aera. on every page. 
4-6 | 








Sloane, Eric, Clouds, Air and Winds, Devin-Adair 
Company, New York, 1941. 
An artist's description of clouds and their 
formation and characteristics, and a primer of 
flight meteorology. ‘The book includes material 
of interest on air and wind and their relation 
to weather. It is written for the laymen. 


Rotter, G. E., Jimmy Learns About Airplanes, University 

Publishers, New York, 1944. $%.44. 
A story teaching principles of flight. | 

Smith, Nila B., A Look at the Weather, silver Burdett 


Company, New York, $.16. | 
Simplified booklet on the weather. 





Sorenson and Rotter, Now We Fly, John C. Winston and 
Company, Philadelphia, 1944. | 
Explains the principles of flight, what a trip 
by airliner is like, and the workers in aviation. 
Illustrated sala ye ey la py 

4-6 
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“Byeres Tey, Bird Flig a" ia ie Atial diy ere 
Company, New York, 1945. $5.00. 


A discussion of pird flight from the aerodynamic 
point of view. Large illustrations and charts. 


vetter, Earnest G., Let's Fly: An A.B.C. of Flying, 
William Morrow and Company, New York, 1940. 
Simple, @irect instructions on how to fly. 


Wenstrom, William H., Weather and the Ocean of Air, 
Houghton-mMifflin vompany, Boston, 1942, 
An interesting book for laymen who wish to obtain 
an understanding of the causes of various weather 
phenomena and the means of forecasting. It 
describes the importance of meteorology to 
aviation. It is clearly written and well 
illustrated. 


Military 


Booth, Harold, H., Book of Modern Warplanes, Garden city 


bublishing Company, New York, 1942. oh oO. 
A picture book of idaes with descriptions of 
each plane. 

(4-8) 


Cooke, Vavid U., (editor) Young America's Annual, 
Robert M. McBride and Company, New York, 1944, 
Photographs and pertinent data on airpower, 


Army Air Forces, military air trensport, fundamen-_ 


tals of air fighting, and the manufacturing 


industry. 
(7-9) 
Cooke, David U., (editor) Young America's Avietion 
Annual, Robert Ml. McBride and Company, New York, 
1945. 


Photographs and pertinent data on air power, Army 
and Navy Aviation, b-29 frartress, flying health, 
and the Bre easy industry. 

7-9 


Cooke, David C., War we Robert M. McBride and 
Gompany, New York, 1941 
Fighting planes of the American and British Air 
Forces, Highly recommended for its photogranvhs. 


Hinert, Reed C., America's Fighting Planes, The Mac- 
millan Company, New York, 19435. $2.50. 
A pictorial record of all American military planes | 
in action in May 1943. Description and figures 


company author's striki ict 
different planes. mee 9)° picture of the 
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Law, Bernard, Fi htin Planes of the World, Random 
House Ine., New g ue 1942, 


An illustrated book Of warplanes, 


Munday, Albert H., Captains of the sky, Row, Peterson 
Gompany, Evanston, linois, 1942. 


Brief description of military aviation in past 
and present. Many illustrations. 


Walker, John B., War _ in the Air, Random House Inc., 
New York, 1941. $1.00. 
Fighting planes and pilots in action. Well 
illustrated. 
(6-8) 


Career 


Air Youth of America, Youth in Aviation, Appleton- 
ventury Company, New York, 1941. 
Book designed to meet needs of the group leader 
or instructor in planning a model airplane progran, 
the tools and equipment necessary, and much general 
information. Well illustrated with photographs 
and diagrams. 


American Airlines, Opportunities for Youth in Air 
Transportation, ter York.) n$g2o% 


An interesting booklet outlining airline work. 


Floherty,John J., Aviation trom Shop to Sky, J. B. Lippin- 
cott Company, New Yark, 1941. %2.00. 


Tells about airplane building and flying, both 

military and commercial--the engineers, designers, 

mechanics, and pilots . work on them. Jllustrate 
7-9 
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Keliher, Alice, V., Air Workers Today, Harper and erother s 
New York, 1942. $1.00. 


Simple eraphic presentation of aviation opportun- 
ities. Many eee 
6-9 


Knerr, Hugh J., The Student Pilot's Training Primer, 
Van Nostrand, New York, 1941. 


This book is a text book for pre-flight instruction. 


in the theory of flight, necessary physical react- 
ions of the body while flying, and the art of 
flying. It is a simple and readable book on how 
tonflye 
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, : Sh 
Leyson, Burr W., Aeroneutical Occupations, Dutton 
Company, New York, 1941. %2.00. 
For those interested in aviation as a career. 
It covers the field of major occupations in 
aviation. ha fe a to training for each job. 
7-9 


Meyer, Dickey, Needed-Women in Aviation, Robert i, 
Mebride and Company, New York, 1942. 
Women in uniform, women in aircraft manufacturing, 
women in commercial profession. Illustrated, 





Peckham, Betty, — Hostess, Thomas Nelson and Sons, 
New York, 1941. $1.75. 
Interesting story of work of an airline 
stewardess, 


Ray, Ermine Levi and Stanley Washburn, Are You Fit to 
Be a Pilot, Wilcox and Follet Company, New York, 
1941. 

A series of flight physical tests of the eyes, 
ears, balance, circulation, and muscular control. 
Illustrated with photographs. An interesting 
book for the classroom. 


Rifkin, L., When I Grow Up I'll be a Flyer, Lothrop, 
Lee and Shepard, New York, 1942. $1.25. 
Story of pilot training in simple, non-technical 


language. met alepe with photographs, 
4-6 


Roan, C. M., Wings on the Air, Bernard Ackerman, Inc., 
New York. $1.00. 
Outlines travel by airliner and opportunities. 


United Air Lines, Air Transportation Jobs and You, 
New York, free. 
An interesting guidance booklet on opportunities 
in the airlines, 


Williams,Henry L., Keep 'Em Flying! Row Peterson, 
Evanston, Illinois, 1942. 4.96. 
Description of the apprenticeship training for 
aviation mechanics, Well illustrated. Told in 
conversational style. 





Aviators 


Byrd, Richard E., Skyward, G. P. Putnam's Sons, New York 
1928. 
The flying experiences, including trans-Atlantic 
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Corrigan, Douglas, That's My Story, EH. P. Dutton and 
Company, New York, 1938. 
The story of the author's life and his flight 
across the Atlantic, 56 Gravure illustrations. 
(7-9) 
Earhert, Amelia, 
Friendship, 


20 Hrs. 40 Min.;: Our Flight in the 
Cp, Putnants N 
he 


ons, New York, 1928. 
lying experiences, in autobiography forn, 


of the first American woman to cross the Atlantic. 
(7-9) 


Felson, Henry, Pilots All, Harper and Brothers, New 
York, 1944, 


Tells of the different types of pilots, such as 
airline pilots, fighter-pilots, and bomber pilots, 


each one knowing his own plane and its specialty. 
Illustrated with photographs. 


(6-8) 





Lindbergh, Charles, We, G. P, Putnam's Sons, New York, 
1927. 


His own story of his famous flight across the 
Ocean, 
(6-8) 


Biography 


Adams, Jean, Margaret Himbal, and Jeanette, Haton, 


Heroines of The ae Doubleday Doran Company, Inc., 
arden Uity, New York, 1942. 


Stories of the most outstanding female pilots and 
their achievements. 





Illustrated. 
(7-9) 
Fraser, Chelsea, t'amous American Flyers, Thomas Y. 
Crowell Vompany, New York, 1941. 
Biographies of famous flyers, arranged chronolog- 
ically. Shows the human side as well as the 
professional side. 
(7-9) 


Company, New York, 1939. 


An informal biography of the great aviatrix, 
written by her husband. 


Putnam, ceorge P., Soaring Wings, Harcourt, Brace and 
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General 


Dalgliesh, Alice, illustrated by Katherine Milhouse. 


Wings Around South America, Charles scribner's 
Sons, New fork, 1941. $2.50. 
Author and artist made trip around South America 
by airplane. A blend of travel material, personal 
anecdote, ere ena, and biographical facts. 

5-8 


Floherty, John J., Board the Airliners, Doubleday Doran 


Company, 1934. 42.00. 
A camera trip with the transport planes. 
Illustrated with photogrephs. 

(4-6) 


Gann, Ernest K., Sky Roads, Thomas Y. Crowell vompany, 
New York, 1940. $2.00. 
Gives good description of work of the airlires, 
the training of pilots, the weather and airline 
flight. Legge ties) with maps and charts. 
6-9 


Lloyd, Trevor, sky Highways, Houghton Mifflin Vompany, 
Boston, 1945. 92.00. 
An airplane trip from Washington, D. C. to 
Chungking and back. Describes how air routes are 
selected, maps are plotted and passengers prepare 
for flight. Illustrated with pictures, diagrams, 
charts and maps. 

(5-7) 


Whipple, Gertrude, Airplanes at Work, The Macmillan 
Company, New York, 1944. $1.00. 
Story of the many jobs that airplanes do in both 
wertime and peacetime. Illustrated with half 
tones and diagrams, 
(Aviation Readers Series - 4) 


Wooton, Frank, How to Draw Planes, The Studio Press, 
New York, 1941. 
Useful in teaching how to draw a plane, shows 


perspective, light and shade, and cloud composition. 


Model Building 


Allen, Elmer L., New Model Airplanes, Frederick Stokes 
Company, Philadelphia, 1937. $3.00. 
How to build and fly them. 
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Air Youth of America, Building and Flying Model 
Airplanes; An Air Youth Handbook, Century Company, 
Inc., New York, 1941. 

A complete discussion of construction procedures. 
Well illustrated. Inténded for use by both teach- 
er and children. 





Boy Scouts of America, Kites and Kite Flying, New 
York?) eal ¢ 
A manual of kite construction and kite flying 
which also presents the history of kites. 
Encourages reader to develop kites along 
original lines, 


Collins, #rancis A., The Boy's Book of Model Airplanes, 
D. Appleton-Century Company, New York, 1941. 
Illustrated with photographs end diagrams. 
Introduction to the elements of model airplanes, 
and preparation to master the art of model build- 
ing and flying from the ground up. 


Cooke, David C., and Jesse Davidson, Model Plane Annual 
1943, Robert McBride and Company, New York, 1943. 
Photographs of model planes, Diagrams for build- 
ing solid scale models. 


Gilmore, H. H., Model Planes for Beginners, Harper and 
Brothers, New York, 1942, Si gabe 
Explains how to make simolified models of real 
planes. Models are solid models. Tools and 


materials needed and instructions. Illustrated. 














Graham, Frederick P., and Reginald M. Cleveland, 
Model Plane Annual 1941-1942, Robert McBride and 
Company, New York, 1941. 
Devoted mainly to photographs of model planes and 
contests. One chapter lists rules for contest. 





Hamilton, Edwin T., Complete Model Aircraft Manual, 
Dodd, Mead and Company, New York, 1958. 
An excellent all-round book on materials, tools, 
and the making of model planes, Illustrated 
freely with diagrams, 


Love, Edwin M., Junior Planes, Albert Whitman and 
Company, Chicago, 1955. $1.00. : 
Directions for building model planes which fly. 
Good for beginners, Illustrated. 


Powell, James D., Junior Model Planes, Thomas Y. Crowell 
Company, New York, 1945, 
Presents building and flying of model airplanes in 
a@ unique way. 
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Magazines 

Aero Digest, Aeronautical Digest Publishing Company, 
515 Madison Avenue, New York, Monthly. $3.00. 
Covers the field of aviation in comprehensive 
style. Includes articles of general interest on 
commercial, military, and private aviation. 
Covers current news in the entire field. 
Excellent illustrations, 


Air News, Air News Publishing Company, 545 Fifth Avenue 
ew York, Monthly. $1.50. 
A picture magazine of current events in aviation. 


Air Progress, Street and Smith, 79 Seventh Avenue, 
New York, Quarterly. $1.25. 
A magazine for the non-technical reader interested 
in aviation. Excellent full-page color photo- 
graphs of recent planes, 





Air Trails; the Model Builder's Guide, Street and Smith, 
79 Seventh Avenue, New York, Monthly. $1.50. 
A magazine for youth interested in model airplanes 
Contains articles and plans for models. Includes 
articles and pictures of general interest in 
aviation. 


Current Aviation, American Education Press, Inc., 
400 South Front Street, Columbus, Ohio, and 
690 Fifth Avenue, New York. Weekly during the 
school year. %.70. 
A magazine for students of all grades, containing 


up-to-the-minute information concerning current | 
developments in aviation. 


Model Airplane News, Jay Publishing Corporation., 
ft. Morris, Illinois. Monthly. $2.00. 
A magazine for the young model builder. Each issue 
contains descriptions of new models and plans for 
making them. Usually includes articles on new 
plane types. 


Model Aviation, (including Air Youth Horizons), Air 
outh Division of the National Aeronautic Associa- 
tion, 1025 Connecticut Avenue, N.W., Washington, 
DP, C.%,. APPLY» 
Contains news and information of interest to young) 
plane builders, Includes plans for model 
construction, 
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The Official Aviation Guide of the Airways, The 
Official Aviation Guide Company, Inc., 608 South 

Dearborn Street, Chicago, Illinois. Monthly. 

$5.00 a year, $.50 a copy. 

Contains time tables and passenger fares for air 

travel here and abroad. 





Model Airplane Equipment 


Best-By-Test Model Company, 176 Main Street, Ridgefield 
Park, oN..¢% 


Commet Model Airplane and Supply Company, 1170 Broadway, 
New York. 


Hobby Model Manufacturing Company, 149 W. 24th Street, 
New York. 


Junior Aeronautical Association, 203 EL, 15th Street, 
New York. 





Annotated Films 


Aerodynamics; Problem of Flight, Erpi Classroom Films, 
1841 Broadway, New York, 1941, 11 min. - 16 m, 
oomm. Photography, diagrams, sound, commentary 
excellent. Study guide available. Film shows 
how an airplane pilot determines the movements of 
an airplane (taking off, climbing, banking, 
stalling, spinning, and recovery, diving, gliding, 
agatae’ by operating the plane's controls 
(rudder, elevators, ailerons, stabilizer fin), 
and demonstrates how these controls regulate the 
forces acting upon the plane in flight. Should 
follow Aerodynamics; Theory of Flight. 


Aerodynamics; Theory of Flight, Erpi Classroom Films, 
1841 Broadway, New York, 1941, 11 min. - 16 m, 
55 mm. Photography, diagrams, sound, commentary 
excellent. Study guide available. The film gives 
a general idea of the basic principles of 
aerodynamics by explaining and illustrating, with 
straight photography and animated diagrams of 
plain and cambered airfoils in a smoke tunnel, 
the lift and drag forces affecting a plane in 
flight. The motions of a plane caused by these | 
forces, and the method of controlling a plane about 
vertical, lateral, and longitudinal axes with the 
rudder, elevator, and ailerons is demonstrated. 
Animation, superimposed on scenes of a model plane. 
in flight, gives a graphic illustration of pitching 
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Air Currents and How They Behave, Pathe News, Visual 
Education Service, 151 Clarendon Street, Boston, 
Mass. 12 min - 16 mm. Excellent diagrams. 
Photography and sound fair. Part i. Clarence 
Chamberlin explains a device for observing and 
photographing air currents. Obstacles are sus- 
pended in the wind tunnel to show the action of 
air currents flowing past surfaces with different 
Shapes. Miniature airplane wing in tunnel 
illustrates forces which keep an airplane in the 
air and which cause a plane to stall and to go 
into a tailspin. 


America Learns to Fly, National Dairy Council, 

orth Canal Street, Chicago. 10 min - 16 mm, 
Photography, sound, commentary good. Air cadets 
maintain physical fitness, which means perfect 
coordination and steady nerves, by eating plenty 
of vegetables and milk products. Cadets are 
shown stages of flight instruction, and during 
recreation periods: examples to all Americans 
to keep physically fit for wartime efficiency. 
A new and timely approach to aviation. 


Birds on the Wing, Edited Pictures System, 330 West 
42nd Street, New York, 12 min - 16 mm, Silent. 
Photography good, excellent slow-motion scenes, 
The film explains and illustrates, with the 
slow-motion camera, the methods of flight of 
pigeons, gulls, owls, condors, and hawks. It 
stresses the flight of gulls, the most efficient 
flying machines, Excellent demonstrations of 
natural flight. 


Bray Aviation Series: Methods of Flight. Bray Picture 
Corporation, 729 Seventh Avenue, New York. 
25 min - Sound - 16 mm. Photography good. 
Excellent slow-motion scenes of bird flights. 
The film shows how man has attempted to copy the 
methods of flight of birds. Slow-motion studies 
illustrate how birds move their wing and tail 
feathers in flight and upon landing. Man's 
attempt to copy flapping wing flight shown by the 
ornithopter. Soaring and gliding birds are 
pictured with scenes of man's more successful 
imitations - the sail plane and the glider. 
Lighter-than-air balloons are shown and examples 
of aircraft built on the rotating wing principle 
of the maple seed and the boomerang - the auto- 
giro and the helicopter, 


























aar 


i 
pre’ auf 2 98 
-ene 829 betek see. edger 
to fhoftos ott wore or fretsse 
dootetith Atilw, ede spelt ‘BE . 
. pes pe ef sorte 
edt af oma 
= Om! Oe aarerd sane 


etebso ThA  ,boer: Yrssersmme 
Sostteq ansem dsfAw- , seen 
ysoie: acites yd ,never 
ebay) - ie) eVany 4 aaly: y aes 
mithroh a. spe gent tigtit toa : wore 


emso irons. ag Lgstex 
-Vantoholtts aatinew. ew 0% Sastaes hoe. 
é «M0LTSE 


‘aon 8 ¥ swolt “Fee 
sistas fear Eee ie oi te 2 
idiw ,zetstiey t faa « 


to diatM® to aBortom ond cea ao Yon 
3I ..extwed Sas Bet pee efwo 


tnetoitte geom ot ts: Z nea 
to ph Pe pheno A iy po eagle aD ee 
etdgtlt - 


etudott yerd dat 5 to ebodieli _inebsed pa vere 
.2x0Y well ,eUnevA daneves CST .nokt Tae 


. boos qiloataotodt ef Of - Bayod - es 
setdailt brtd to sencor moltom-wole. ait aa 

ett vaoo ot betqwetts esi pam word tke He 
eolbute mottom-wolS .abtid to tiptit to e 
List Bus gntw tkedt evom ebiid wor eioatest 
e'asid -gatiaet nogs bas tigtft ot et 

oft yd mwode tintlT notw apts TP ioe ot tome 


t \ 










ete sbiid satbtls bas ack 
{[steeeooue stom erase To Benes 
.tobiia edt bee smelt oe ‘ 
eelorero Das orode ete {isd , 
olctomitq antw anit¢ates ont ¢ 
-otve sd¢t - SS eat ei | 
a TS: of. 
























Clouds, United States Department of Agriculture, Office | 
of Motion Pictures, Washington, D. C., 15 min - 
sound - 16 mm, 35 mm. Excellent photography. 

Harp music accompanies the film, The film touches 
on the beauty of clouds and explains briefly how 
clouds are formed and how they foreshadow changes 
in weather, making a knowledge of them essential 
to weather forecasting. The progression of 
different types of clouds in a typical cyclone 
wave is pictured with accompanying information on 
wind shifts, temperature changes, pressure 
changes, and average rate of travel of the wave. 
The pace of the film is rapid. The commentary 
identifies more than instructs. film can be 
reshown with benefit for instructional purposes, 
for the photography is worth seeing more than 
once. 





Clouds and Weather, is a ten-minute film made up of 
materials from Clouds, edited by The American 
Film Center. The sequences on the beauty of 
clouds have been omitted. 


Clouds Go to Work, Edited Pictures Svstems, 350 West 
42nd Street, New York, 12 min - sound - 16 mm. 
Photography and commentary good. The film explains 
briefly how clouds are formed and the causes of 
the rain are shown: for power generation, 
irrigation, refrigeration, and drinking water. 


Cushioned Landings, Good Year Tire and Rubber Company, 
Akron, Ohio. Silent 55 mm or 16 m, 15 minutes. 
This picture is particularly interesting and 
valuable to aviators, airplane schools, instructor 
pilots and others to whom aeronautical science 
has an appeal. Many views were taken with the 
camera fastened far out on the wing of the plane 
and focused on the wheel for the best studies 
during takeoff, flights and landings. 


One Point Landings, Good Year Tire and Rubber Company, 
Akron, Ohio. Silent 35 mm or 16 mm, 15 minutes. 
This picture is one of the most unusual and 
unorthodox records ever made of airplane landing 
and takeoff performances. The performer is an 
airplane equipped with airwheels, great balloon 
tires, so large that the wheel disappears, leaving | 
only axle and tire. Thus shod, the plane makes 
breath-taking landings first on one wheel, then 
on the other, then travels alternately on the 
right and left wheels. 
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Principles of Flight, Eastman Kodak Company, Rochester, 
New York, 15 min, silent, 16 mm. Photography, 
diagrams good. The film demonstrates, by scenes \ 
of gliders and kites, how air currents provide 
the lift forces which keep an airplane in the air, 
it explains, with diagrams, how streamlining 
cuts down the forces of resistance, and how, by 
operation of the plane's controls (rudder, 
elevators, ailerons, stabilizer, fin) movements 
of a plane in flight are regulated. 


The Power of Clouds, A silent version of Ulouds Go To 
Work, does not show so many uses of rain water 
but includes the other material in the sound 
Film. 


The Story of the Airship, Good Year Tire and Rubber 
Company, Akron, Ohio. 35 mm or 16 mm silent, 
15 minutes. Shows develonments from free balloon 
to giant aircraft. It depicts vividly the book 
by the same name written by Hugh Allen. It 
shows the beginning of American balloon-making 
and. flying, the development of small airships 
(blimps) for student training, experimental 
and commercial purposes of the huge rigid air- 
Shins, and finally the construction of the 
Us. B..0-,Macon,salargest, airship.in the world, 
completed in Avril, 1933. 


The Story of a Disturbance, Gaumont British Pictures 
Corporation of America, lé@ min, sound, 16 mm, 
College.Film Center, .59.E,.Van Buren,Center, 
Chicago. Photography end diagrams excellent. 

Use of speed-up camera to show cloud movements. 
instruments used in the gathering of weather data 
and weather maps are explained. Diagrams show 
the progression of a disturbance across the face 
of the British Isles, the collision of the 
tropical air with the arctic air, the development 
of the cyclonic wave, and the occlusion process 
as the cold front overtakes the warm front. The 
types of clouds which accompany a disturbance are. 
described, while the speed-uv camera affords a 
remarkably effective means of studying their 
movements, which show the movements of air 
currents in such a disturbance. 





Weather Forecasting, Eastman Kodak Company, Rochester, 
New York, 15 min, silent, 16 mm. Photography 
fair, diagrams fair. How weather observations | 
are gathered, how these observations are recorded 
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on a weather mep, and how the maps are interpreted 
by those who forecast the weather are the subjects 
of this film. Weather instruments are pictured, 
and their general use is noted but not explained 
thoroughly. Diagrams record a typical progression 
of high and low pressure areas across a mep of 

the United States, while the application of such 

a progression to weather forecasting is indicated 
in the commentary. 


Modern Weather Theory and Structure of Storms: Primary 


Circulation, and Development and Characteristics 
of Atmospheric Waves. Films No. 1-155 and 1-154.1 
Castle Films, 350 Rockefeller Plaza, New York. 

The purpose of these films is to give the student 
enough basic information to associate normal 
atmospheric occurrences with principles of 
weather theory. 






Primary Circulation: Explains with the use of 
animated diagrams, the action of the earth's 
atmosphere: how the rotation of the earth modifie 
the circulation of the atmosphere; why surface 
winds are deflected to the right in the northern 
hemisphere, causing the northeast trade winds, 
deflected to the left in the southern hemisphere, 
causing the southeast trade winds; why air from 
the region around the equator rises and forms 

the southwest winds in the northern hemisphere and 
the northwest winds in the southern hemisphere; 
the causes of high pressure areas; the zone of 
prevailing westerlies; areas of heavy tropical 
rainfall; the evolution of cold, dry northeast 
winds; the formation of the polar front. 


Development and Uharacteristics of Atmospheric 
Waves: Explains, with the use of animated 
diagrams, what a "source region" is and how it 
affects the atmosphere; the formation of low 
pressure areas; what the terms "cold front” and 
“warm front" mean; how a cold front underruns a 
warm front, causing a “passive uprise”; how a 
warm front overruns a cold front, causing an 
"active uprise”; the progress of a typical 


1/7 Produced by the U. S. Army Signal Corps. Through the 
courtesy of the War Department these have been released to 
the U. S. Office of Education for distribution to schools. 
The U. S. Office of Education will release these pictures 
through VCastle Films, 
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atmospheric wave across the continent; the kinds 
of clouds that are formed; the possibility of 
precipitation; what an occluded front is and 
its effect upon the weather. 
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CHAPTER IV 
AN EVALUATION OF THE UNITS 


Results of objective testing.-- The results of objective 


testing on both units were very satisfactory. The range on 
the pre-test for Unit I was 40 with an assumed mean of 69, and 
an arithmetical mean of 70.32. The standard deviation 

was 8.79. See Table 10 for computations, 


Table 10. Calculation of the Mean and the Standard Deviation 
of Unit I Pre-Test Results 







(fa) (ta”) 
class intervals|Frequencies| Deviations Product of |Product of 


of three columns columns 
(2) and (3 (3)and (4) 
(1) (5) 
89 - 91 - 49 
86 = 88 0 0 
83 =- 85 0 0 
80 - 82 7 BT le | 
77 - 79 0 0 
74 —- 76 5 20 
re = Fo ¥ 1 
68 =- 70 0 
65 - 67 2 2 
62 = 64 0 0 
59 - 61 6 54 
56 =- 58 0 0 
53 - 55 1 25 
50 = 52 Au 36 
4 ahah ee 08 ee #15 299 
715 + 34 -=- +,.44 69 
~- 1.32 
#.44 x 3 = 41.32 (correction) 70.62 Arithmetical 
Mean 
+.44 x +.44 = .1936 
8.5964 = 2.93 
299 + 34 a 8.79 
8.79 = .1936 = 8.5964 2.95 x 3 = 8.79= Standerd 
Deviation 
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The Unit I final test results ch owed a rasee of 50, an | 
assumed mean of 81, an arithmetical mean of 76.86, and a 
standard deviation of 12.81. Table 11. gives calculations. 


Table 11. Calculation of the Mean and the Standard Deviation 
of Unit I Final Test Results 





Raw scores in 








of three columns 
(2) and (3) 
@) ®) 
92-.= 94 3 +4 48 
89 - 91 2 +3 18 
86 - 88 5 20 
83 = 85 4 4. 
80 - 82 5 
77 = 79 e 2 
74 = 76 2 8 
7A ae TS 2 18 
68 - 70 2 Se 
65 - 67 0 0 
62 - 64 2 72 
59 - 61 2 98 
56 =- 58 0 0 
55 = 55 0 0 
50 = 52 fs 100 
47 - 49 i 121 
44 —- 46 as 144 
-47 + 34 = -1,.38 81 
-4,14 
-1.58 x 3 = 4.14 (correction) 76.86 arithmetical mean 
-1.58 x -1.58 = -1.9044 
685 « 34: « 20.14 V 1e.ce. cx, £89 
20.14 - 1.9044 = 18.24 4.27 x32 12.81 = 
standard 
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The range of scores on the mid-unit test for Unit II 

was 38, the assumed mean was 71, the arithmetical mean was 

70.73, and the standard deviation was 9.69. see Table 12 


for calculations, 


Table 12. Calculation of the Mean and the standard Deviation 
of Unit II Mid-Unit Test Results 





Raw scores in 







columns 
(2) and (3) 


of three 





Cte | 
Av) 
Ow 
” lla» | 
iS 
Oo 


(1) 


86 - 88 a e15 yas) 
83 - 85 af 44. 16 
80 - 82 6 418 54 
76 =- 79 ro a4 8 
735 —-75 2 42 2 
70 = 72 i 0 

67 = 69 Pes ae 2 
64 = 66 ra -4 8 
61 - 63 2 -6 18 
58 - 60 4 -16 64 
Sa =. Se I -5 Pe 
52 - b4 du -6 36 
49 = 51 al, -7 49 

Totals e@eerve7et ee -3 557 
-3 + 34 = -.09 71. 
-.27 
-,09 x 3 = ee? (Correction) 70.75 Arithmetical mean 


~.09 x -.09 m 0081 


557.8 64. = £0.50 Yi LOgaOL9. = | 3225 


10.50 = .0081 = 10.4919 
3.235 x 3 =- 9.69 = Standard 
veviation 
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On the final test of Unit II there was a range of 38, 
an assumed mean of 75, an arithmetical mean of 73.05 and a 
standard deviation of 9.45. See Table 15 for calculations. 


Table 13. Calculation of the mean and the Standard Deviation 
of Unit II Final Test Results 





Raw scores in (fd) (fa*) 

class intervals|Frequencies [Deviations [Product of |Product of 
of three columns columns 

(2) and (3}(3) and (4) 








(1) (5) 
2 - 94 3 75 
89 - 91 0 0 
86 - 88 2 18 
83 - 85 4 16 
80 - 82 2 2 
76279 7 
73 = 95 4 4 
70 = 72 1 A 
66 - 69 7 63 
63 - 65 0 0 
60 - 62 0 0 
se 2 69 2 72 
54 =. 56 2 98 
Rotelsvecisc--) 34 | fd | 22 352 
-22 4¢ 34 = 65 75 


-.65 X53 = -1.95 (correction) 75.05 Arithmetical mean 


-.65 x -.65 = 4295 


352 + 34 = 10.355 V 9.9270 « 3.15 


Teor teeD = 9.9275 3.15 x 3 = 9.45 = Standard 
Deviation 
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Relative growth of pupils .-- Knowing the pupil's actual 
growth is not sufficient; it is well to know his relative 
growth. In @ducational planning it is helpful to know how 
a pupil's actual growth compares with the growth made by the 
others in the group and with the average growth of the class. 

Using the calculated means and standard deviations, 
relative growth scales were constructed. Group I represents 
pupils of superior achievement; Group II, those who are 
decidedly above the average of the group; Group III, those 
whose growth is average; Group IV, those whose growth is 
inferior. Figures 12 to 15 below and on the following pages 
show the actual distributions of pupil growth for the tests 


and points gained, 
Group 


Group ia § 


amie 






12 pupils 
11 pupils 






Group 
Group 
V 
Be 
1 pupil 


2 pupils | 
46.5 56.0} 56.5 65.0 83.5 92.0 


Figure 12. Relative Growth Scale--Pre-test, Unit I 
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figure 15. Relative Growth scale--tinal ‘est, Unit I 
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figure 14, Relative Growth Scale--Mid-test, Unit II 
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Figure 15. Relative Growth Scale--Final Test, Unit II 


Results of an item-analysis.-- An analysis of the test 


items of the final objective test, Unit I, revealed that all 
sections of the test, in general, were well answered by the 
majority of the class, see Table 14. The True-False section 
seemed the easiest while the Matching-items seemed the most 
difficult. All items were attempted. 


Table 14. Unit I Final Objective Test Item-Analysis 
Tabulations 
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Table 14. (concluded) 


Section of Test [Test Item [Correct Responses | Incorrect 
responses 


Section II ai El 
True-False 2 6 
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- Pupil-reactions to the unit.-- At the dened basher! of 
the study of Air and You, the pupils were given a question- 
naire (see Chapter II, page 67) to be answered subjectively. 
The pupils were asked to give frank, candid and, if desired 
anonymous answers concerning the unit-method, 

Twenty-eight pupils stated they found the experiments 


and demonstrations the most interesting, four stated they 


disliked the study-and-activity-guide sheet, four stated they 





| 
| 


disliked the first part of the study-and-activity-guide sheet. 


but enjoyed it very much as they became accustomed to the 
method, fourteen stated they enjoyed the study-and-activity- 
guide sheet because they liked to do research work, eleven 
liked the excursions, one pupil found the study boring, 
fifteen stated their fondness for some specific topic in 
the unit, four found the method difficult, while seven 
found it easy, sixteen wrote their names to the blank. 

One girl said, "I liked the way we had a chance to do 
experiments to prove our research". Another girl said, 
"I think the guide-sheet was a wonderful way to study about 
Air because it made it so interesting". A boy said, "I 
disliked it because of the lack of books but I really love 
research work". This last statement was made due to the 
fact that there wasn't enough of each of the supplementary 
books and the boy, upon being questioned regarding his 
statement, stated he couldn't always get the desired book 
just when he wanted it. Another boy said, "I found myself 


taking my guide-sheet home to do some extra work", An 
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anonymous pupil stated, "I liked whe way ius oat wets 
organized but I will have to try harder so that I may 
get a higher mark on the tests". One boy said, "It was 

lots of fun". 

Parental-reactions to the unit-method.-- A large 
number of the pupils' parents either visited school or 
telephoned during the course of the teaching of the unit 
to state their favorable opinions concerning the method, 
Most of the remarks were of a general nature and stating 
simply that their boy or girl was very enthused about the 
new method of study. However, the father of one problem 
boy, whose home has been broken on two occasions as a result 
of divorces and the child who is extremely insecure, and 
unpopular, said, "This is the first time that John has 
shown any interest openly to me about his school work. 

He likes to study by this method. He has taken books home 
and read them to find answers to the questions, and did 
many experiments in the hope of being chosen as a pupil- 
leader". The father later asked the teacher, "Could you 
give him a chance to perform one of the experiments so 
that his enthusiasm might be encouraged?" The boy was 
given this opportunity and certainly proved no problem at 
any time, 

A Mrs. S. came to the school one day and had the 
principal call the teacher to the office. Upon arrival 


at the office Mrs. S. said, "I simply wanted to tell you 




















in front of your principal what I think about the method 
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you have been teaching the unit on air. Raymond has kept 
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all his papers, guide-sheet, tests and written work in an 
orderly fashion and showed me these. JI looked them over 
carefully, then took them to show to a teacher in Lexington 
and she too thought it was wonderfully organized and would 
like copies of the unit plans. My son has brought home 
work every Single day and we are happy over his enthusiasm", 

These few comments probably speak as objectively as 
possible in regard to this method, 

It should be mentioned that the policy of the school 
is not to give home-work to pupils unless they are retarded, 
have been absent, or they show a desire to do extra work 
and permission is requested. Throughout the unit the 
majority of the pupils requested and received permission 
to do extra work to encourage their strong enthusiasm, 

Findings from the daily log.-- A log was kept during 
the entire time of the unit. Brief diary-form notes were 
written about the way in which the unit was progressing. 
Good as well as bad reports were entered into the log. 

Some of the highlights from the log kept about Unit I 

were as follows; The pupils were enthusiastic from the 
outset as revealed in the introductory period. During the 
laboratory period two main difficulties were encountered, 
one was the short period in which to work, and the other 


was that the pupils were somewhat at a loss when it came 


time to getting their materials ready for demonstration 


purposes. As a result of the short periods the introductory 
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VAL 
activities were cut short or sometimes ommitted entirely. 
The pupils found books suitable to their own level of 
achievement. (see Plate 1) Many of them were not 
satisfied with the reference list but found extra help 
from the school's encyclopedias and books from their 


homes and the public library. 





Plate 1. Two pupils making use of the 
library of both reference and 
related reading books 
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Most of the pupils brought pictures, clippings, toys, 
or bits of machinery pertinent to the study. These were 
either placed on the bulletin board or arranged for dis- 
play by a pupil-committee. Demonstrations — experiments 
were done by the teacher, or oftentimes by elected pupil- 


leaders in front of the entire class, and occasional ly 


by pupil-leaders in front of small groups. (see Plate 2) 








Plate 2. A group of pupils doing core activity 
experiments in the teachers’ room. 
The experiments are; the siphon, a 
lung, and water being replaced by air 
in order to flow 
In all cases the pupils studied the demonstration 
questions and answered their findings after witnessing the 
experiment results. During the pooling-and-sharing phase 


the pupils were given ample time for their reports or 


experiments at first, but this was found to be consuming 
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“too much time, consequently the time allowed each pupil 
was shortened. | 
Twenty-six of the thirty-four optional activities 
were selected, The activities selected were as follows: 
#1, demonstrated by four pupil-leaders before small 
groups, #2, performed by a girl before the entire class, 
#3, #4, #5, #7, explained by a boy whose father worked in 
an ice-cream plant, #8, items were brought in by each one 
of the thirty-four pupils, #12, #13, #14, #16, done by 
two pupils, #17, reported by three boys, #18, #19, temp- 
erature reports kept by two girls and three boys, #20, 


demonstrated by four pupils, #21, demonstrated by three 


pupils, #22, constructed by six pupils, #24, #27, demonstra- 


ted by one boy and one girl, #28, #29, cloud-collections 
were made by five pupils, #30, #31, #32, scrapbooks of 
experiments and clippings were kept by each of the 
thirty-four pupils, #33, and #34, 

They completed a total of ee iree adn activities. 
This was an addition to keeping an up-to-date science 
notebook which was checked weekly by the teacher in order 
to better determine the individual progress of each pupil. 


The excursion to the hospital, to witness the uses of 


air proved interesting as’ well as educational, Unfortunately | 


an iron-lung was not available for demonstration on our 


PY The ensuing numbers are the number of optional activities 
described fully in Chapter II p. 56-59. 
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details of the trips. 

The last phase of the unit was the 50-question object- 
ive test. Signs were posted on the doors stating that testing 
was taking place and for nobody to disturb. The first pupil | 
finished the test in fourteen minutes while the last one 
finished in an even thirty minutes, 

Cooperation from the regular classroom teacher.-- The 
activities dealing with arithmetic, such as circle and 
bar-graphs, calculating the amount of air in the classroom, 
and the activities dealing with oral or written composition 
were done under the direction of the regular classroom 
teacher. This met with great approval as it offered moti- 
vation for those particular subjects. The following 
newspaper clippings which appeared in the local newspaper, 
are the result of English work written by the pupils and 


published during the course of the units. 
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Report of the books reed by puvils.-- A survey was made 
of the number of pupils who reed books or stories listed in 
the classified-annotated-bibliogreaphy found #t the end of 
Chapter III. The pupils submitted written reports on 
tescher-prepared forms of each book or storv on avistion 
toovies which they reed during the course of the first 
semester end until the tebruary vacation. Table 15 gives 
the list of books that were selected and the number of 
pupils who resd the books or stories, 


Table 15. Report of Books and Stories on Aviation Subjects 
Read by Pupils 


Name of Book or Story Number of Pupils 
Who Read Book or Story 





Basal Readers: 
The Harth We Live On, 


The Giant Dragon Fly, p. 220-230 14 
Our World and Others, 
First Dawn-to-Dusk Flight, p. 59-71 26 


Let's Look Around, 
Playing Airplane, p. 340-361 4 
A Famous Flight, p. 364-374 a 
The Sky-Writer, p. 378-383 6 
The Dirigible, p. 377 29 
Flight, p. 385-386 4 
Let's Go Ahead, 
Story of Orville and Wilbur Wright, 


Pp. 367-3590 9 

tales and Travel, 

Flying Across the Pacific, p. 366-373 ms 

Dirigibles, p. 376-383 8 

The Zeppelin, p. 375 11 
Today and Tomorrow, 

We Go by Air, p. 277-312 3 
Fun and #rolic, 

The First Balloon Ride, po. 172-179 a 
the Brave and the Free, 

The Runawey Plane, p. 86-95 4. 

Sky High, p. 139 5 
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Table 15. (continued) 


Name of Book or Story Number of Pupils 
Who Read Book or story 





Basal Readers: (concluded) 
Engine Whistles, 
Headlines, p. 228-249 2 
Exploring New Trails, 
Sky Navigators, p. 66-74 3 


From Every Land, 
hey Fly Through the Air, p. 265-266 
Stories and Fiction: 
Sky Freighter, 
ky Blazer, 
Skyways 
Flight 17, 1 
bob Wakefield; Naval Aviation, 
Timmy Rides the China Clipper, 
On The Airways, 
Sky Ride 
lhe Dirigible Book, 
Navy Wings of Gold, 
Airplane andy, 


History: 
The Wonder book of the Air, 
The Men Who Gave Us Wings, 
Wings For America, 
Heroes of the Air, 


The otory of Aircraft, 
Famous American Flyers, 
lying Fleets, 1 


Bamboo to Bombers, 
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Science: 
Aviation Science for Boys and Girls, 34 
Hlementary School Science for the Air Age 29 


Science of Pre-ilight Aeronautics, 3 
e sto of tlyin & 
The barth Then and Now, 


Man Invents an Airplane, What Keeps an 


Airplane in the Air?, p. 420-427 24 
Junior Aviation Junior aviation seience, 3 
Flying and How to Do 1t Tt, 9 
ane Rain it Snow, (booklet) 28 

e Air About The Air About Us, (booklet) is 
Let's Fly: An a B. C. of Flying 1 
Book of Modern Warplanes, 7 
War Wings, 1 
Fighting Planes of the World, 2 
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Table 15. (concluded) 


Name of Book or story Number of Pupils 
Who Read Book or Story 


Career: 


Aeronautical Occupations, 
Needed-Women in Aviation, 

sky Hostess, 

When | Gpow Up I'll Be a Flyer, 
Keep ‘Hm Flying, 


Aviators: 
That's My Story, 


We, 


MH HH 


tw 0 


Biography: 
Famous American Hlyers, 











Growth in skills and habits.-- In order to have a better 


understanding of the growth in skills and habits of each 
pupil during the course of the teaching of the two units, 


a chart listing the skills and habits to be developed was 


| 
| 


| 


kept for each individual pupil. a check mark indicated those 


traits which needed to be attended to and also a brief 
anecdotal account of the improvement during the teaching 
of the units. The data for these fond err iia a was checked, 
at times, during the actual laboratory period or at the 
end of the day, whichever method seemed most feasible 
according to the circumstances. A sample copy of the 
chart used is on page 190 of Appendix A. 

Behavior record.-- A record of the pupils’ personality 
traits was kept during the teaching of the two units. The 


traits were listed in chart form, see page 191 of 


Appendix A. One column was used to check the personality 
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anecdotal accounts of the development of each trait during 
the course of the teaching of the two units. 

Use of the skills and habits and behavior charts.-- 
Whenever a pupil was called back for a conference the record | 
charts were taken out of the files and the pupil was told 
of teacher's findings listed on the charts. This afforded 
a basis for fair and tangible diagnosis of both the pupil's 
weak and strong points and the improvement or lack of 
improvement during the period under study. It was of great 
interest to notice how the pupils tended to look forward 
to the conference periods in order to be given his standing. 
The pupils were always anxious to return for another 
conference period in order to see if they had improved. 

No tabulations were made of the results of these skills, 
habits, and behavior charts but it was felt that in 
approximately ninety-percent of the cases studied, great 
improvements were made in the traits or items checked, 

Results of an item-analysis.-- An analysis of the test 
items in the final objective test, Unit II, Men Fly, 
revealed that in general the test was difficult and 
challenging to all pupils. The twenty true-false items 
and the twelve matching items met with the best results. 

The five completion items were the host difficult, while 


the identification section came out with fair results, 


see Table 16. Thirty minutes were allowed for the test, 


All but four pupils required the full time allowed, 
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The form of the test will be revised in order to facilitate | 
quicker scoring. 


Table 16. Unit II Final Objective Test Item-Analysis 
Tabulations 


Section of Test Test Item | Correct Ineorrect | Items 
Responses} Responses | Omitted 





Section A: £ 30 1 0 
True-False ro pies 12 6) 
3 28 6 0 

4 22 12 0 

5 29 5 0 

6 rede Mid 0 

7 22 12 0 

8 a7 7 0 

9 24 9 if: 

LO 20 6 5 

11 20 5 4. 

Le So ii @) 

13 17 ET 0 

14 27 7 6) 

35) a 6 us 

16 34 0 0 

LY 20 iz 2 

18 au 11 6) 

19 28 6 0 

20 ZO GT. 0 

Section B: i} 28 2 4 
Completion 2 13 eh 10 
3 16 6 ie 

4 26 1 7 

5 20 6 8 

Section C: 1 26 6 2 
Matching ra O2 1 iL 
3 29 1 4 

4 28 5 iL 

5 28 4. 2 

6 25 7 2 

% 19 7 8 

8 LL 21 2 

9 14 13 7 

10 id 16 5 

11 32 } i 

12 27 3 4 
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Table 16. -(coneluded) 


Test Item | Correct 
Responses 
















Incorrect ] Items 
Responses | Omitted 


Section of Test 








Section D: ni I 
Tdentification rs 0 
’ S 5 

4. 3 A 

a) 2 2 

6 2 @) 

7 6 3 

8 6 0 

9 NE 5 

0 0 

Lal 5 

9 4 





Pupil-reactions to the unit.-- At the conclusion of the 





study of the unit Men Fly, the pupils were given a question- 
naire (see Chapter III, page 130) to be answered subject- 
ively. The pupils were asked to give frank, candid, 
constructive, and if desired anonymous answers concerning 
the method employed in the study of aviation. 

The majority of the pupils implied that they enjoyed 
the method better now that they had become accustomed to 
it. Six pupils still laid emphasis on the experiments and 
demonstrations. Sixteen stated they liked the history of 
aviation the best, all thirty-four stated they liked the 
optional related activities, although eight of them said 
they did not have sufficient time to get to the optional 
related activities. Twelve liked the model airport that 
was constructed in the class, Six liked making the 


notebooks and scrapbooks, while four others enjoyed preparing 
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the assembly program. Eighteen wrote they liked the guide- 
sheet best. The lack of time was mentioned by seven and 
upon further questioning on this point, it was further 
revealed that they meant the periods were too short, and 
also that they didn't get a chance to complete the core 
activities in time enough to start on the optional related 
activities. 

One girl stated, "I like to do the optional activities 
because it gives me a chance to get a better mark", 
Another girl wrote, "I think the optional activities are 
lots of fun and we will all get a lot out of them’. Six 
liked to study about the parts of the airplane best. Two 
stated they liked the movies. Thirteen enjoyed keeping 
abreast of the aviation news via the bulletin board kept 
up to date by a pupil committee. (see Plate 3) Three 
stated they had trouble getting the particular reference 
book they wanted, just when they wanted it. One girl made 


a very constructive suggestion. She wrote, "Why couldn't the 


emis 


girls and boys be divided into two groups and let them choose 


their own topics. ‘Some of the girls don't like to study 
about aviation". All but four of the questionnaires 
reveeled that the pupils were definitely well pleased with 
the sabyect and the method of study. All but four 
signed their names to the questionnaire. 

The daily log, Unit II.-- A log was kept during the 


entire teaching time of the unit on aviation. Daily notes 
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of the activities carried on by both teacher and pupils, 
progress, end other points pertinent to the study were 
written in the log. some of the highlights from the log 
kept were as follows: The unit was introduced with the 

aid of a set of Mi ae written on the board which were 
answered after the showing of the film, "The Airplane Changes 
the Map of the World". The picture was shown twice in order 
to clarify some of the questions. ‘The second period was 
spent describing and discussing the comparative ways of 
traveling from Boston to Washington, D. C. The study- 
and-activity-guide sheet was given out along with the 
reference list. During the next five class periods the 
pupils did research work on their core activities. 
introductory activities were cut short end consisted 

chiefly of current affairs in the aviation world. During 
the second week, while studying about the history of 
aviation, two 15-minute sound films entitled, "Balloons", 
and "Dirigibles" loaned to us by the Goodyear VLompany, 

were shown. ‘The pupils were given a set of questions to 
answer outside of school after seeing the films. The 
remainder of the laboratory phase was spent with research 
(see Plate 3) and with experiments and demonstrations 
presented to the class by elected pupil-leaders. Occasional 
oral and written tests were given in order to determine 
pupil progress, 


¥/ Questions are listed in the introduction of the Unit 
Assignment, Chapter III p. 935-94, 
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Plate 3. six pupils at work on various 
activities. ‘the girl at the left 
is selecting an optional-related- 
activity, the boy in the center 
background is locating material to 
illustrate a report, while the group 
in the right foreground is at work 
with core activities from the 
study-and-guide sheet. 

Another silent film entitled, "Cushioned Landings", 
by the Goodyear Company was shown. ‘The pupils answered 
questions about the film. ‘the pupils carried on their 
experiments much better in this unit. We discussed the 
field trip and passed out "A Trip to the sedford sirport" 
questionnaire, see Appendix A. A day was 


required to make the trip via bus to the airport. The 


class was guided through all parts of the airport. ‘the 
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army section occupied most of the time, This trip remained 
a highlight of the unit as well as a good reference frequent- 
ly used in oral discussions, All questionnaires were 
answered fully, scored, and returned for the pupils' 
notebooks. ‘the language teacher used this trip as a 
language experience. The best report was sent in to the 
local newspaper for publication. 

The notebooks were collected twice during the laboratory 
phase in order to get a picture of the progress. Many of the 
optional related activities were being carried on during the 
laboratory phase. A few of these were a large 12-foot mural 
depicting the story of aviation from the start to the present, 
an assembly program, a model airport (see Plate 4) and the 


bulletin board. (see Plate 5) 





Plate 4. Three pupils, two of which are 
completing the model airport, and 
the third has plotted air-routes from 
Boston to all the leading foreign cities. 
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Plate 5. Three pupils mounting pictures, 
clippings, and original drawings 
on the classroom bulletin board 
especially constructed for these 
units. 

Hive periods were spent for the pooling-and-sharing 
phase. ‘Two of these periods were given up to discussion of 
review nature, and reports and demonstrations from the 
optional related activities file. ‘the last three periods 
were spent in the preparation and presentation of an all- 
school and invited-parents assembly, called "Men Fly". 
This was an original creation by a committee of three in 
the form of a play depicting the history of aviation with 
demonstrations carried on at various intervals to make the 
subjects moré vivid. The program lasted twenty-five 


minutes. 


Twenty-four of the sixty optional related activities 
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were selected. This was due to the fact that so much time 
was necessary to cover the core activities, end because 

of e number of days without school due to incliment weather. 
The unit was poneleced with the start of the February 22 
week's vacation, 

The activities selected were as follows: three pupils 
serving on a bulletin board committee (see Plate 5), four 
pupils planned end painted a 12-foot mural in the school's 
corridor depicting the history of aviation, three pupils 
collected and mounted air mail stamps for display, thirty- 
four pupils read snd reported on various books listed in 
the classified bibliography of Uhapter III, six pupils, 
made special scrapbooks, two made careful records of the 
weather for a period of two weeks, one constructed a madel 
airplane, one pupil wrote his findings about early 
stratosphere flights, two made posters of flying hazards, 
three reported on magazine articles pertinent to the 
topics under study, one reported on the radio-beam operation, 
one made a collection of aviators' language, one made a 
slingshot glider, one pupil performed two aerodynamic 
demonstrations listed in #40, one pupil demonstrated the 
use of the compass, one pupil wrote up a report on a 
sextant and drew a picture of a instrument, one pupil 
reported on G.C.A. landings, one pupil planned an airplane 


trip as listed in #47, one pupil demonstrated a small 


home-made parachute, one pupil demonstrated the VUartesian 
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| diver, one roid ede a lavee 4vawink of the layers .of space 
above the earth, (see Plate 5) one pupil painted on 
oak-tagboard pictures of airplanes with moveable parts, 

one pupil made a toy helicopter, and one pupil reported on 
his trip to the New York airport. This is a good represent-' 
ation considering the fact that the time element was short. 

The last phase of the teaching cycle was the 49-question 
objective achievement test. Signs, stating that testing 
was teking place, were posted on the clessroom's three 
doors. At the conclusion of the entire unit the opinion 
questionnaire was given. ‘the results of these findings | 
are stated on previous pages in this chapter. 

Future outlook.-- The teaching of these two general 
science topics was very interesting and in all general 
aspects extremely successful. tverybody in the school 
system, from br. Forbes H. Norris, the superintendent, 
Miss Leonor Rich, the principal, the other classroom 
teachers in the building, the janitor, the parents of the 
pupils and most important of all, the pupils themselves, 
helped in making this unique undertaking a pleasant 
experience. The core of the units will remain as evolved 
in this thesis but a careful study of the acquired 
statistical data will encourage meny minor detail changes. 
Forémost of the proposed plans are to lengthen the 


laboratory periods from thirty-minutes, five days weckly, 


to forty or forty-five minute periods, three days weekly. 
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More could be accomplished in this time schedule. Another 
must, will be to acquire from six to seven more of the 
basic reference books. ‘the pupils read widely and got 
true research habits. 

Gonclusion.-- Because the work was individualized, 
the teacher had an opportunity to become far better 
acquainted with the pupils, and as a result could give 
them better guidence than in the traditional classroom 
procedure. 

it was of particular interest to note that at the 
completion of the two units of study concerned in this 
thesis, a new topic of study was introduced and while 
this new topic had not proceeded along very far, twelve 
to fourteen pupils asked, “Aren't we going to be given 
study-and-activity-guide-sheets for this unit?" The 
entire group always felt that they knew just where they 
were and where they were headed for throughout the unit 
in this method. 

The experience gained from the plenning and teaching 
of these units gave sufficient assurance that, notwith- 
standing a few handicaps, unit orgenization is an 


excellent and practical method of teaching. 
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RECORD | 


Pupilfs Name: 
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OMe (etaviteeether, | 
B. We keep our voices soft. | 

| 8. Ne” do not touch the machinery. 

D. We keep the same bus gents, | 


ny : «BS We ask the guide intelligent questions. 





Be Bia eta ey 
Art A. At the airport. . 
i : ee -¥ oa What were the aitpbanes, do ing; ; Ey 
OMNI e  LUk ca _— 
a ae ee in the ad ane at) ale a 
ee 2, What kcinds’ of airplanes did you see. | , ay. 
ae Deseribe the eirplenes you were allowed to see. aa 
3 ; ‘Look for: i | ; 
. a. size and shape of wings 
Dd. type of fuselage, eebee cockpit, etc, 
GO. lending gear i | if . 

: 4, tail section | | | 

: ih ice e. instrument panel, radio, eto. : 


Pid, f. size, type of propeller 








. Obgorre the size of she field. | f 
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. deseribe the runways - ~ length, wina’t ee 
were made of. 


6. Bhat Nights” were teers. 


2, Was ‘there a windsook or other wind direction 
‘Andicator? 


. here were the passengers and cares travelling to i 


or coming from? 
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Individual and small-group work. 


‘he Read this study and activity guide carefully, | 
_ Check () the tens which interest you most, Gan 

you think of any other really interesting things 
which might be done in connection with the unit? 

If so, ve sure to let your teacher know, If at 
any later time you should think of any interesting 
activity not listed below, consult your teacher about 
the possibility of best ne it in this unit, 
2 How deep 4s owe ocean of air? Give the names of the 
aifferent layers of air? (1:106-107) (2:199-200) 
(8:37) (925-8) : art 
| . What is the great. heating foree for the earth? ne 
all materials heated alike by this force? Why not? The 
teacher uses Figure 1 and the following questi ons for 
Watausdions: Why is the temperature at the surface of 
iairoil gisciee than at three feet down? How do you 
explain the difference in sempernture at the surface 
of soil and at the surface of the water? Why is the 





v/ The numbers in each set of pavrenthese3 refer to a 
ook and peges therein. ‘The booscs are listed in the 
Pupil Reference List. yo : 





oe 
















—U be: sn the surface? why oi the water at, the : 
 surtce werner. than, the water below? When does eae | 


sun give more heat at your home: ‘at noon. on June el 


A “noon on Béecember 21? | - 
se Es ‘When does the earth eet OYE. heat. from the Suh, ‘ 
a a on June 22 or on December 219 “Why? Why. ao your wear » 


a0 white clothes in the summer and ‘dark elothes in the 
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7 winter? | What Wanaeas to the air as it cools? What 


“results from the cooling and ris Sing or air currents? 
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a 2 oe Figure i. Dees the sun heat different | a” 
ay” eee materials differently? : 
~ ale re As : . ' . 
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Length’ into the water. Deew & ‘thermometer seale and. 
ing place ‘this ‘by tho beokeround Next heat the water 
— ain the ‘beaker; then. allow thé water to cool, what 
te t happens to the’ column of water in the glass % tube 

4 ~ as the water in the beakes is heated? Why? What 


ay happens to. ‘the ool Lamm of water in she glass tube 


as the water in the beaker ds cooled? beige 
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|. Galileo’s Thermonster, | a 
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» the word "theruoneter” mean? What liquids are - 








- eonmonty used in ‘thermometers? Why isn’t air. used 
ed | tm thermometers? (4:52) (524-20) (6: 107. 769)-, ~. * ane 
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pi ee De What 18 ain made up or? What pergent is there o: of 

se ~~ —e2eh of the, common gases in aire Vine’ Gas do. You 

fia : inhale? whet, gas do ypu exhale? (2: 118- 119) ; 
ae (7243-80) | (22173-1977) chs tinan el 

Le 6. hat eoumon gas do. Fioes need to kesp then 7 _ 
a A: ‘burning? -(62154-160) (as128) A19:52-B4) — 


ae Ska Denonstrations: ‘Teacher shows how a burning 
r Se aafds will go. out when placed ia a drinking gl ase 






- doverea with something ‘through which aly sennot pass | 
an Ae readily. ‘Thiustrete the same pPinciple in a kerosene — ne 
ve “enters, Show what happens when ety vents ave employed , 
Po 8 Demonstration: Does oxygen” Supp ort eombust4on? 
es fe Teacher prepares | arid perforas the following exporinent. 
Heat. in a ‘test. tube OVeP a buneen burner a spoonful ie 

-~ potesetun chlorate which is mixed with hlanganese aoe ; 

a ‘i © Mtostae. Insert in the test tobe # glowing splinter, 


3 te: sen ‘Whe happens to the splinter? Insert a splinter whieh 











an 







al “Gat 


a: nina? Fron ends ‘tact, 5 what is 
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nag to. Baa out, a fire? i a . 1 


- ene What ie the most dangerous thing a Men ean 
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do while he ‘has his atitomobiite in the garage? why? 

4 * Q Why does carbon monoxide act 30 quickly in Bircoeateney 
; the vietim? Where else is éarbon monoxide found? 

on a 175-176) (19:37) 


nie : if you noticed a pereon who was betng or ercome wi th 

= | -earbon monoxide gas whet would you do? Is the oryeen 
Was " tent’ oF dron ung used an hospitals gees or any help 
ce in this: case? De ay 1, Rea ae 


ae to. Waat other gases besides carbon etoxide,: oxygen : 
‘ 1 

? i" erin nitrogen are in the alr? ‘Which Or. these gases 
Dae 

om Cee As commonly. used for iMluninated signs? What is 
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‘12, Pupal demonstration: Drawing water “into a-SLass 


trom a gouser.’ A pupil aaboinited from each eroup "Ee ; 








4 fT "prepares: and perfar ms the demonstration shown in a 
7 sl - : a Sy 

ii : oc Fold a twowineh pee plese of newsys per 
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pe times, Now, bend the folded paper and float Lt 
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x me a 
fe srt the empty vater glass “over the burning paper i: 
? ‘ 
into the: water which is in the saucer. pia the *; 
My 6 i rise in the glass? at 50, why? Why aid t the 
“alee A ; 


fire oo out? 


| ‘Figure 3. Srentne weter intoa | a a he 

tae See pee ak glass from a ess | lanes ef 
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of the pottie and observe the water oie et pour 


almost touches it. What do you find on the plate? 


Use the burning wood splint tri thee same way. what 


from the fiames? ‘The ble ack ‘subst: ance on the plate is 












Is present in. hee ‘This’ demonstration is 


Saini and Leter by a pupid. Hold the 3 | va 


ont few mononts. Noeeeeec Nt the ine Rae war base 





sone Linemiter into this bottle ‘and Shake: it well . ae ae 
“Nhat happens? ‘This is the uae for bexeon bceian ee as? eh hig 
“Hola @ lighted wood splint under a second inverted - a: | ah 
bottle. De you note the seme result ag before? Pour | : ee 
limewater and shake. what happens? Then vour lime- Dre 

é i 


water in a bottle of air and shake well. What happens? 
we . , ‘ wey rh i 4 \ 


is carbon dioxide present in air? Finally hold the 
lighted candle under a glass plate so that the flame 


happens? What gas made the candle burn? The wood 





splint? How cen you account for the WeLer: given off ee 3 


unburned carbon or soot. What are two: products of the 


‘burning of wood or a candle? 7) Le | . . ao 4 


14, if alr is a substante does 4% have ‘weight? How can it ‘ 
- be proved that aix does or — not have walehnt? - a, 


*(1:140-111) (10:16-17) tony P: 
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“ey ee Figure 4, Does air have weight? 


a pia ‘the air in the football weigh anything? 


7 Sie 


é 16. ‘Pupil demonstration: Weight of aly, Cut out a 


pe i, ‘The football ig then deflated and weighed again. 
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oo “square WEE 9 one ineh on a side, from a fairly thick 
| ' boerd, Then weigh 15 pounds or books. Place. your 
hand on the table, aie Runend: Lay the squaré of hed 
| ont al palm of your hend and get a friend to piie the 15 . 
nf SB Inds” of books on the block of wood, holding the. pile 
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ins ple 206 if necessary. The! 15. pounds will feel quite haan 
when t they are resting on one— square inch. Is this pe teee 
of alt. t ir above e ‘square inch at 
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: a1 ae th 3 to the class. “Whet must be Sir oned to escave ae | a has i 
Oe the Pises eee one) the eiaps will Till with water? 
Prepare: materials and perform experiment. (1: Lil) | 
Nf a ime is an pany bottle really e=atae fa or rat 
After the ‘teacher performs the experiment shown in , 
% i Figure & answer ‘the questions listed in this sec tion. : te 
af An 2 bottle is fitted with a two-hole stopper. 7 | 
The stem of a small funnel passes throuch ove of the 
“holes and a bent gless tube through the other. Both ; 
tit the holes tightly, The end of the gless tube is ; s 
‘elosea oy Holding & ‘Pinger | over it, and water is- 
giles poured into the funnel. (a) Roes the water bet) ; 
flow into the bottle? (b) What do you think is the | 
‘reason Tor the action of the water? The following A ( ‘ 
quest ions are to be answered | after the finger hes. . cal 
been removed from the end of the glass tube, (e) What | f 
Dlg. ‘happens to the weter when the finger is. remoy ea? | | 
(a) what reason ean you give for the ection of the 


# Mater in this case? A Tighted: candle 4s placed near 
te 


‘a 


te on ena of the’ delivery tube while water is 
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poured into the funnel.” (e)} What ‘happens to the 


. candle fleme? (f) Where does the air come from? 
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Fieure S. Is an empty bottle really empty? 


18. Does. air exert or make a pressure? Can you 

prove this? How? ‘ta pir compressible? If sco, Wow? 
What previous experiment proved that air is compress- 
4ble? (4:37-38) (11:26-29) . | | 
Demonstration: Aly makes a pueeure and is compress- 
ible, The teacher blows up a balloon, auestions 
directed to the pupils. Is air being conmressed? 

Why do the sides of the balloon stay out? Doss air 
exert pressure? | , | 

19. What are some common uses of compressed air? 


List them on paper. (1:122) (10:18) (11:29~35) 
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A get in the tube of the fountain pen? es 
; aco As « . eo 
ire demonstration: railing® a fountain pen. Group fa 
ny D 
ad uses ei diagram on the blackboard as. in Figure « & | he 
end a founta’ in pen during the demonstration. - Meuber . 
ap eget the elass ask questions about the demonstration, ' on i. 
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j the straw. whet, heppens?_ “Why?” 
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88. D onstration. The eyedropper. Ouewsie thn =. 





oi yearosper by using colored water in a glass. What % ad ‘ 

fe the prineiple ‘of the eyedropper? (13:32) ° R We 

‘24, Demonstration: The operation of a. bleyele pump. | _ ai 

en ‘the | pump apart end explain the use of the | a tf 

a, Amportent parts to the. elass. ‘Use blackboard oe 

nnd (122120) .(18:28) ‘ S . ' my 

25. Demonstration: | Demonstrate the principle of the a 
ee cups (plunger). (122114) ih a a F 

ae To show air pressure, one must Sderay make the i 


Pe 2: pressure less inside some ‘gontainer and ellow the edr 
ied ne 
pressure outside to act. ‘That is what you must do in 


kere , 
; ae pe-oncaaial a P end 8, (8:45-46) 
ays 

ie 


oer How may the water in an aquarium be changed 
oe tilting ‘the aquarium? ' 


fone 
Donen Siphoning water. Way is it necessary 





40 take, air from the tube? Is there another method of 
| starting the siphon besides @rawing the air out of | ‘ 


per : 

Ee | An | :. 

' y ‘the tube? How? - Will a siphon operate if poth contain- i 
a ee | : ¥ 


ee i at the same level? Why? (10:13-15) 





28. How much does ‘the ais in this classroom weigh? 


Estimate tho metent een gempute the ans wer On fhe 


basis that one euble foot of air weighs about one and pne= 


quarter ounces, 


’ 29. Differences in air pressure at different heights. 
-The teacher demonstrates air pressure with a pile of 


six books to-répresent the air colum. ~The bottom book 


represents sea level, Using .the books as the column of 
air, the teacher asks, where is the air pressure the 
greatest? Least? Half? What instrument is used to 


measure air pressure? What are the uses of this . 


Anstrument? (3: 203-£04) (12:106-107) (4:59-40) (14:46-47) 


30. Demonstration: Air pressure holds weter in an 
4nverted glass vith the aid of a cardboard cover, ‘F4ll 
& glass two-thirds full of water. Place a piece a 
cardboard or er the top and hold the carddoa rd while 


you invert the glass. See Wiguve 7 ix 


‘ Remove your hand carefully. why doesn’t the water 


flow out? - 








Figure 7. Ady pressure with ald of cardboard 
holds water in an inverted glass. 
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S51. Demonstration: Air pressure forces a hard 
boiled ese in and ovt of a milk bottle, Prepare the 


materials as follews: Boil an egg for ten minutes. 


-Plaee it in cold watsr for ten seconds. Shsll the 


eggs. Fold a sguare piece of toilet tissue four times. 
Light the tissue paper and throw it into a quart milk 
bottle. Immedistely vlace the egg on the opening of, 

the bottle. The problem i9 to see if the egg will £0 
into the milk bottle, What forced the egg in the bottle?. 
How did the lighted paper weaken the air pressure inside 
the bottle? How can we take the egg out of the vottie 
by the use of air? (10:19-20) (15:373) | 

52, The caisson, What is @ caisson? How does the 
caisson work? Perform experiment and describe principles 
to class, (1:116-117) (10:8-9) | 

33. Oxygen required in our dody. What is the function 
of oxygen $n our body? Why do we sometimes need to 


have an oxygen tent in a hos vitel? What is an iron Lung? 


| (161162165) (13:54) (7:52-53) (12:165) (2:2164221) 


34, Demonstration: ‘The operation of en iron lung, 
Pupil leeder prepares and performs the demonstration 
shown in Figure 8. Place a two-hole stovner in the 


opening of a pint size bottle. Insert a straight glass 


tube in one of the holes of the stoppers. Fasten a 


balloon on the end of the glass tube which is in the 
bottle. The pal loon represents a lung. Insert a right 
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angle glass tube two inches into the other hole of 


the stopper. This sesond tube represents the bellows 
whieh draws the air out of the chamber, In operating 
the device the pupil draws the air out of the right 
angle tube, This causes air to rush 4n the straight 
tube whieh, in-turn, inflates the balicon, hen the 
pupil takes his mouth off the glass tube, the lung, 
represented by the balloon, becomes deflated. ‘The 
series of inflation and deflation of the balloon re- 


presents the breathing of a person lying inside an iron lung. 
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You axé expected to know the” answers nen the a d of | 
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Si a Aa Rae 1. What 4s 'the size of the air chanber? ia 


aT 


Ma ee “How is the breathing regulated? 





. 3. Why is ‘the gollar’ which is EipOrs on ‘the € 
: Se we occupant made of ‘rubber, 

a a 4. Has the oeeupant of the iron-line freedom of 
ey | .f body, and heat? Whet activities een he perforie | 
aa | } i eet 
en cas Gest that as i oa and use ¢ of the dron-lung? 
ay ey le Ee ; 


we As 5 i 6. Who dnvented pais ivon-lung? 





“ Cena! ae 7, Wher is’ the cost? ‘Upkeep? bse a ake 
5 ey > 
poe Esuntoe ‘8. if the electricity were shut off would the’ | 
thot fo : oF Person’ inside die? ae oe eB at ate) 
" " " , in Bat what a ee important parts? | 
ie Ox; en tent: = : | , 
phe 10. Deseribe the oxygen tent, 
Lp ae, 11. what is it made of? Rh kaon 


12. How does it work? De h 


yhen is it used? 
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5 . there is alweys sone water vapor in the re that * 





‘happens Esa the air is cooled? if the air is warmed? 
How pre elouds formed? ‘hy do neople call a oloud "dark" 
What happens when there is: more water vapor in the air bit 
ean hold? (17: 3-5) (8: 41-42; 3149-154) (15:102) | 
57, fell t whet Weirrus” clouds ‘Teot Like? tow high ars 
; they in the sky? What kind of weather do they indicate? } 
(4245-44) (17:41). (22:563) (14:58-85) (19:69-70) | 
38.. Tell what #eumulus" elowds look like? What niclame : | 
is given thom? What kind of ewather do peace indicate? 
(4: 44) (17: 5; 12) (19: 69-70) (14:54) (12:563) 
. 39. Tell what ¥stratus" clouds Look Like? ae icdnd of | 
“weather ean you predict from then? (4:45) (17:10-23) | 
(12:563) (24:53-54) (19:69-70) “Nyse | | 
40. Tell what "nimbus" elouds lowk Like? mat do they 
indicate?” (12:563) (14:55-55) (19: 69-70) ; 
ai. How do the great winds of the earth efreul ate? é 
Han is it that the air keeps mov ing and causing winds? 
ds the air warm at the “equator? What happens to this 
air? In which direction does the cold air: from the North | 
Pole go? What happens when Warn air and cold air mesa? : 
Whey causes "warm ‘tronta"? "Cold fronts"? (8: 154- eal 
(425154) ei 110) (10: 23-24) (20: 22.25) 
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“the wind } measured? Whet is 
| “the instrument called? How ean you tel che wind's ais 
a 7 around your neighborhood? (14eed) (ie: 550) (20: 22-25) 
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Vocabulary 


‘ee : 
gas | | | eirrus 
eompressed: , cumulus 

barometer | |  ndmbus) | 
thermometer ahi stratus — 


siphon. iy front — 


Morricelty. ger caisson 


Galileo ; - anemometer 
atmosphere } vapor 
Qrafts nitrogen 
eon we ed -earbon monoxide | 


. earbon aiozide ie Eek stratosphere — 


 eombustion b> ee 






- eylinder 
Anflate 


oo ae ' 


velocity — 


. OKygsen — 















condensation 


currents 


exert 


device 


pneumat ie 
mereury 


troposphere 
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UNIT - "MEN PLY" 


The Airplane Now and In The Future . 


Grey: and Activity Guide 


Read this study and activity guide carefully. 
- Check (“) the items which interest you most. Can you 
think of any other really interesting things wich might 
‘be done in connection with the unit? If so be aire to 
let your teacher know. If at any time later you should 
think of any interesting activity, not listed below 
consult your teacher about the possibility of using 
it in this unit. You are to keep a notebook for 
this unit. 


1. How long ago did man think of flying end what made 
him want to fly? There were many trial flights and 
inventions in the field of flying before the airplane - 
became too important. Can you imagine how the first 
man that attempted to fly did it? Did he get his 
idea from a bird, a flying leaf, a kite, or just 
where did he get “442 Who were Daedalus and Iearus? 
(5:11-14; 37-29) (3:19) (15:439) 


2, What was Leonardo da Vinei's contribution to flying? 
Where did he get his ideas of flight? Tell the 
story of his toy helicopter. (26:31) (4:63) (5:50-52) 


| 3. How did seeds give man ideas about flying? What 
part of the seed acts as a parachute? Name the words 
that go to make up "parachute". (5: 37-42 } 


4, What race of people invented the kite? What are 
kites used for? Tell why a person a helaine a kite 
' puns behind for a short distance and throws the 
kite into the air. What kinds of kites ara there? 
Me do ae fly? (5:43-46) (3:24-26) (8:130-131) 
— (1:53-55 


5. The first man who went into the air used a balloon. 
Why do balloons rise? Why is a balloon in the air 
like a piece of wood in water? Explain reasens why 
a balloon will rise? What gases are commonly used 
in balloons? (1:58-72) (6:47). (26:31) | 
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Deseribe the experiments of the Montgolfier brothers. 
Tell when and where these experiments were made? 
What was their balloon filled wth? Who were the 
first passengers? How long did the first balloon 
trip last? Describe other earl Tears flights, 
(10: £129-150) (5:48-49) (1:59-61) (15:4429-443) 
(27:5-9} (26225425) (8:135-159) (4:63-68) (3: 26-29) 


What are the uses of the balloon and dirigible? 
(1:61-72) (3: 29-30) 


Demonstration: Some things float; others sink. 

Pupil Leader prepare materials and show that some 
float and others sink. Get an aquarium or tank and 
fill it with water. Try floating the following 

solid materials; a wood cork, an empty stcppered 
bottle, stones, a sponge, ete. What do you notice 
about the objects thet feel light for their size? 
What happens to the heavier apiects? Will iron 
objects float? Try floating an empty ies can in the 
tank. Does it float? Take the same metal can and 
smash it flat, although its weight has not been 
changed, its volume or Sive has, Does it sink when 
flattened out? If wo increase the weight of an 
object and not alter the volume or size will it flcat? 
Take a floating tin can and put sand or water into it, 
thus increasing the weight. What happens to the 
weighed can? 


Demonstration: A floating object pushes aside its 
own weight of water. Pupil leader prepares materials 
and performs the demonstration. Get a spill can 

end a senSitive scale. First weigh very carefully 

a Glean éry water tumbler, Fill the spill can very 
carefully until water starts to fun out the spout. 
{see figure 8) Let the water stop running. Care- 
fully weigh a bioek of wood of a size whiten will fit | 
4n the spill ean. Place the weighed tumbier under 
the spout of the can to catch any water which may 


run out. Gently lower the weighed biock into the . 


can of water until it is floating freely, meanwhile 
catching all the water which is forced out the spout. 
Allow the water to stop flowing, and then weigh . 
the tumbler with the water it contains, Subtrect the 
original weight of the tumbler to get the weight of 
the water which was forced out of the can. Is the 
weight of the weter about equal to the weight of the 
wooden block? What does this tell us ebout floati ng 
objects? Why does the wood block rise again if it is 
pushed under the water? Do balloons push aside more 





jt | 





9. Demonstration: (continued) ; 
than their own weight of air? Does this tend to make 
balloons rise until the weight of air pushed aside 
equals the weight of the balloon? | 
| 
j 


Figure 8, Eras the water dis- 
placed by a block of wood, 








10. Demonstration: Pupil leader perform the following 
experiment, Partly inflate a small balloon end try 
to push it under water. Use an aquarium two-thirds 
full of water and a toy balloon for the experiment. 

What principle previously shown does this St aed 
whow us? 


11, Demonstration: Air expands when it is heated. Pupil 
leader prepares materials and performs the following 
experiment. Fit a small rubber balloon over the 
mouth of a Pyrex nursing bottle. Heat the bottle 
with a flame (use aleohol burner). What happens 
to the balloon as the air in the bottle becomes 
heated? What does this show us about air when it 
is heated? 


12. Is heated air pushed up by cooler air? 
Demonstration: Pupil leader prepares materials and 
performs following experiment. Suspend a yardstick 
from a string tied around its middle. From each end 
of the yardstick suspend, mouth down, a paver grocery 
sack of about five pounds capacity. Get the two sacks 
to balance each other exactly by sliding the strings 
which hold them along the yardstick. Be sure the room 
4s free from drafts which would disturb the balance. 
(see figure9) When the sacks are balanced, hold a 
lighted candle under one to heat the air in it. What 
happens to the heated sack? What does this show abcmt 
heated air? M 





Figure 9, neetee air! 4s pushed 


| = . 2 up by cooler “ir. 
TT ee = oe. 
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13. Why are balloons and dirigibles called "Lighter-than- 
air"? (3:39) (5:47) (8:134) (27:3) (1:58) (7:274~-279) 


14. What will happen to a flat plate inclined forward at an 

—s anele if wind is blown against it? Why does the flat 

ae eters move upward? Is this principle used in kite- 
flying? What four forces act on a flying kite? Is 
there any resemblance with this flat plate and an 
airplane wing? (3:41:25) (1:79~-80) (5:45) (28:12-13) 
(11:23-30) (20:10) 


15. Demonstration: Air pushes a flat plate upward, Hold 

a at piece of paper slantwise under the palm of the 

.hend and blow against it. Wheat do you notice about 

‘ the paper as lenh as your breath continues to strike 
it? Wheat happens when you stop blowing against the 
paper? Hold the paper in ea similar position and run 
with it. Does this have the same effect as blowing 
on it? P 


16, How can the path of air currents blowing against a 
flat plate be improved? What are “eddies”? (What 
ne "eddies" have on the flat vlate? (3:41) 

26:19 . 


17. Desoribe the carly experiments that led to successful 
. flying of the following aviation pioneers: (4:72-85) 
(1:75) (15:444-449) (5:55-66) (8:181) (22:85) 
a. John J, Montgomery 
b. Utto Lilienthal 
ec. Ootave Chanute 
ad. Wright Brothers 
e€. Samuel PP. Langley 
f. Sir Hirem Maxin 


18. What makes a wing lift? What is the shape of most . 
airplane wings? Explain reason for having the front 
edge of a wing thick and the rear edge thin. Is this 
a “streamline”? What is meant by drag? Wheat causes a 

"vacuum" ebove the wing? (1:76-81 2132-133) 
3342-44) (28:15-17) (15:449) (4:87-88) (5:67-71) 
16:37-42 ) 


19. Experiments to show why a wing lifts: a. Get tw 
ping-pong bells, Fasten 4 Sure about eight inches 
long to each of them, using a little glue or a piece 
of gummed paper. Hang the balls from a pencil, so 

that they hang about one-half inch apart. Slow a 
stream of air between the bells with a straw, aA 
large straw is better to use, Why are the balls 
pulled together? Is there any connection with air 
pressure? (1:82) 
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ee JP Experiments a 
“b. Hang two teaspoons back to back and a little way 
apart, You will probably need to use an arrangemmt 
of two pencils and two strings to hold each spoon 
steady. Blow air between the spoons with a straw. 
Do the spoons come together? Was the air pressure 
between the Spoons lessened by blowing between 
c. But Gs squares of typewriter paper about ax 
inches on a side. Glue or paste opposite edges of 
each square together. You now have two light paper 
tubes. Lay two long pencils side by side on the 
table so as to form a pair of rails on which the 
paper tubes can roll. Lay the tubes on the pencils, 
side by side and about an inch apart. Blow between 
them. Are the tubes blown together or are they blown 
apert? (1:864-85) 


20. What is meant by "stelling a plane"? Is it the sam 
as stalling an eutomobile? What is the result if'‘a 
pilot "stells” one wing while the other wing is still 
"lifting"? How far can an airplane giide if it is 
one mile high? (1:87-88) (4:89~91) 


21. We have discovered that ari &irplene's wing must 
be in motion in crder to stay aloft, therefore we 
must have an "engine", What are the main parts of a 
gasoline engine? What does each part look like? 
How is each part related to the other? (1:91-97) 
(3:66~70) (7:421) (16:310-315) (28:164-18¢@) 
(4:177-191) (15:449) 


22, How is an airplane propeller different from a 
windmill? Is there any resemblance in a propeller 


and a wing? Where is the low pressure found vhen 

a prepeller is in motion? Where fs the high pressure 
found when a propeller is in motion? What is meant 
by “feathering” a propeller? Why is this done? 

Give a reason why propellers are usually made of 


about wwo or three blades? (1:98:100) (29:375) 
(31:219-233) 


23. Demonstration: Compare a home-made pin-wheel type 
propeller (17101) with a rubber-ban-powered propeller 
on a model airplane. 


24, Of what use is the pusesece What names are given to 
the section where the pilot, passengers sit? What 
is the shape of most fuselages? Is there another 
purpose for the fuselage? (10:133) (30) (15:450) 
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25. 


Is an airplane steered in the game way as an 
automobile? Is the airplane steered in a similar 
way as a boat? In how meny different ways is an 


airplane steered? What is the turning motion to 
. the left or right called? What is the erting to 


26. 


ae i 
28. 
29. 


30. 


31. 


32. 


tert or rignt called? What is the movement of the 
mose up or down called? (1:106-110) (7:393-396) 


(28:19-21) (4:92-94) (12:319) 


Where are the stabilizers located on an airplane? 
What is there purpose? Do they help the plane to 
fly level? (1:111) (7:396-397) 


What is the purpose of the airplane's fin? Where is it 
located? (1:112) (26:168) (7:396-397) 


What parts of the airplene help the pilot "dive" or 
"elimo"? (1:113-114) (7:396-397) 


What part of the airplane helps the vnilot to turn to 
the right or left? How can you tell this section 
from the fin? (1:114) (7:396-397) 


Wheat are the allerons? Where are they located? 
When one aileron goes up the other gces down, can 
you tell the reason for this? (1:114-115) (26:147~157) 


Demonstration: With the use of a model airplane 
aving joveable parts explain how eech part affects 
flight. make a diagram on large oak tagboard or 

on the blackboard showing how each part is connected 
and how the pilot controls the plane. Make sure to 

isa the use of the "stick" and the “pedals”, 
O13 24 


Why does an airplene need many more instrummts for 
its operation than the automobile does? Describe 
what each of the following instrummts is used for: 
(4:193-206) | : 
a. tachometer (1:154-136) (28:100) 
b. altimeter (1:136-138) 
c. compass (1:138-140) (21:211-224) 
(33:81-87) 
d. turn-and-benk indicator (1:140-141) 
(28:145) 
e. O11 pressure gauge (1:1352) 
f. oil temperature geuge (1:1352-134) 
(28:100) 
g@. fuel gauge (28:100) 








oa 


34. 


35. 


v6. 


37. 
38. 


39. 


40. 


41. 





Demonstration: The gyroscope om 8 part of many 
airplane instruments. Procure a toy gyroscope 
and perform the experiments shown in reference (3:74) 


why is weather one of the most tavostent things to 
a pilot? When we speak of "what weather is” are we 


speaking of the condition of the atmosphere? How 


many kinds of atmospherie conditions meke up 
weather? (1:144-147) (32:99) (21:184-196) 


Write a short paragraph, for your notebook, explaining 
each of the following kinds of atmospheric. conditions: 
a 147154) ({£1:187-196) (9:54-56) . 

a, temperature 

b. atmospheric pressure 

ec. humidity 

ad. wind . 

6. sunshine 

f. clouds : 

g. rain, snow, heil, “or sleet 


Explain why. it “is necessary for aviatars to know > 
what the weather will be? What are some of the 
weather signs? What is the work of the Weather 
Bureau? (257101-121) (21:198-206) (9:43-535; 56-72) 
(TIeTEOT (36: 49-78) 

Whet ave some of the weather ee eee eee (9:58~59) 


What do the terms "ee4ling” and "yigibility™ me an 
in aviation language? Is the word "CAVU" a good 
report for a pilot to hear? (1:144) 


Name some of the ways a vilot ean judge the speed of 
the wind? Use the Heaufort table (21:206). This 
list is to be kept in your notebook. 


Study the weather map carefully (21:200). How can you 
tell from this map that iiinneapolis will probably 

have cooler, clear weather in a day or two? Bring 

to school a weather map from your daily newspaperand 
predist the weather for the next few days. (ee 109) 
(16:109-114) 


What is navigetion? Who does the i om aS el most 
planes? What type of planes employ a person vhose 
main duty is "navigating?" What are the adventages 
of having a full time navigator in an airplane? 
(1:171) (3:116) 
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42. What is the simplest form of navigation? Name the 
aids used in this form of navigation? What are 
the advantages and disadventages in the “piloting” 
type of navigation? (1:172-173) — ch 


43. Give reasons why "deed reckoning" is the most useful 
. of all methods of navigation? Why must the wind be 
. taken into account in dead reckoning? What instrument 
is necessary in dead reckoning? What is meant by 


variation of thé compass? 1:173-180) (18:159-154) 
(29: 300-3 SO-807) (Lara S87 ) (33:85-88) 
| 44, What is meant by "flying on the beam"? Explain 
how radio is an aid to navigation. What is the 
| | greatest civantage of radio navigation? What 


round instruments are necessary for radio navigation? 
11:185-197) (42291-303) (26:220~-232) (36:172-198) 


45. What is radar doing for the aviator? Write to a 
commercial airline company asking for the use they 
are making of radar. : 


46, Demonstration: How the airplane’s joop aerial 

functions. With the aid of a vertable radio perform 
“the following demonstration. Ynurn on the radio, 

tune in a station, and lower the vclume control until 
the station comes in very softly. Pick up the set 
and turn it slowly around. You will probably find 
two places where it comes in quite toud. This 
happens because most portable radios have loop 
aerials. Repeat the experiment several times, 
using different broadcasting stations, Where is 
the loop found on airplanes? In which two ways 
may the loop be used? Is the loop a direction 
finder? 2192195) | 


47. Why is celestial navigation the most accurate for 
long flights? How can pilots tell their posttion 
by the "stars"? Explain how the "sextant” is used, 
How are maps used in this type of navigation? 
(1180-18) (372217-218;3520;323-354) (18:113-122) 

635-26 


48. How do we locate places on the earth? Explain on 
a globe meridian lines -~. longitude and latitude, 
How has the airplane created a new world of 


geography? (1:199-202) (2:1-6) (5: 75-63) 


49, Men in aviation need a knowledge of the following maps, 
write a descriptive paragraph about each tvpe for your 
_notedook: . 

@, cylinder maps (1:203-205) (2:12-15) 

bd. Mercator map (1:205-207) 

c. Lambert's map (1:207-209) 

ad. Polar projection maps (1:209-211) 

(2:41-44) 


. 


a wo. ow oS 








50. 


Sl. 


What is the castest way to find the shortest route 
between any two places on a.globe such as the earth? 
What is a greet-circle? Are parallels great-circies? 


Demonstration: The importance of grestecircle routes. 
On the school globe stretch strings from the place 

where you live to a number of important cities, such 

as moscow, London, Kerlin, Tokyo, Paris, Lisbon, 

New York, and Liverpool. Notice the routes taken by 
the strings. Notice also that, since many of the 
world's important cities are in the northern hemisphere, 
many of the strings pass over Alaska, the Arctic Oceoen, ~ 
or Greenland. . 


Look at the mereator map and the volar map on 
peges 206-210 of reference 1. Look at the lines 
drawn between Tokyo and the vanama Canal, between New 
York and fioscow, and between New York end Rio de Janeiro 
on the ticreator map. Those look like the shortest 
distances to those cities. What places would a plane 


_ pass over if it flew the routes marked on a Mercator map? 


D2 6 


535. 


Now licok at the lines drawn between these sane 
places on the polar ma». are you surprised to see that 
a plane taking the shortest distanae from Japan to the 
Panema Canal would fly over Alaska, Denver, end the 
Gulf of Mexico? The lines drawn are not quite straircht, 
because they show the great-circle routes between the 
cities which have been mentioned. Compare these 
shortest~distance routes with the routes on the Mercator 
map. Over what places would a pl:ne fly on the shortest 
route between any of the pairs of cities mentioned? 


Suppose you were the person in charge of one of 
the great airlines. Your sirliners would be carrying 
people and goods between all the chief cities of the 
world, Which kind of map would you use to plan the 
routes for your airliners? 


Aviation is now - vital link in the transportation 

system of the world. How has the airplene made all the 

yet "neighbors"? What are the advantages of air-travel? 
38 


Field trip. Teacher conducts class to the Sedford, tags, 
airpory. The pupils will better enjoy the trip if they 
become acquainted with the following: (5:91-95) 
(7:381-404) (1:3-28) 

a. flight planning 

b,. runways - landing rules - tower 

c. hangars - plane maintenance. 

ad. lights - beacons 

ee. passengers and cargo 











55 ° 


56. 


57. 


58. 


59. 


60. 





the higher regions of the atmosphere? 


®? What te ¢ 
iat happens to the eir as one goes up inte 
Wheat happens to 
the body when one suffers from lack of oxygen? What. 

is "anoxia"? What visible signs tell us when a pilot 
has anoxia? How ean anoxia be prevented? (28:167-171) 


6 (8:140-141,) (36: 319-320) 


The tempereture of the adr becomes cooler as one goes 
high into the air -- until the stratosphere is 
reeched. what kind of clothing does the pilot need? 
(32:527- S51) (35:77- 80) (16:388-591) 


Whet are some of the common eilments thet eaathont the 
pilots? How does the novice flyer feel when the air 
is rough? What causes phegle ens? How may blaak- oun 
be prevented? _(Encyelopec 


Vhy does she ae leon. neod perfect eyesight? What are 
some or the eye defects that, would peeeen person cut 
of flying? (36:521-3526) 


What aré@ sense organ aids in the orientation of a 
pilot? How does hearing aid the pilot? 


How heve women helped the aviation progress? Make 4 
List of famous women. flyers and give their achievements, 
{4:222~-238) . 


What is the future of aviation? What ofportunities 

are there for the future young flyers of America? 
423239=-29722315~3527) (36:200-242) (15: 454-456) (29: a 
5:133-135} (3:95-100) 
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‘We ean feol air if it is moving. 
If we should go up in a balloon 15 miles 


air is. all about us. 


ve could ane without air. 
Ady is visible. 


‘Streomlinea objects are made so that they 


can move through the air easily. 


above the surface of the earth, there would — 
still be air around us. 


We must have air in order to live. 


Birds, dogs, and trees do not need air, 


Air presses up and down and sideways. 


A volume of warm air is heevier than the 
same volume of cold air. 
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: ‘T1--completion 1 Items 
“es a | Direotions £ r completion items: Complete the 


| following : statenents correctly by filling in each | 
: blank with one word from the list of words below. 

















Ps . a a expand vi gases 
a: a thermometer : invisible 
oy 7 ‘ motion — air 7 4 oh 
a: contract —6dust ee my 
, reg OF ¢ | ae Ve VereLouda. ; a 
: compound — water — | ae 

1. Air bekes ‘up ‘space even Ahowgh eee De ee | P : 
| 2, Wind is air in _ Lea ee a 
| 3. Air an made up. of eorbeed | hy swore” ‘el | | 
7 to find out how hot aa 
ee Ete shit all materials _ , | ) | when heated 

ior = eng sind when cooled, 

6. There is always some water vapor in the | 3 ° 
” OS . i. eome to the top of the nbs gor air. 
| UB are made up of drops of water or 

. orystals of ice, ; 
: i 9, Particles of are found 4n the air. 
: 10. When water vapor is ecoled, 4% may change to drops re 
of cba rt ins | : 

i ‘ 
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Air and You 3uig 
Mid-Unit 


‘Part Tr True-False: Draw a eirele around the “I" 4f the statement : 
is true. Draw a circle around the "F" if the statement is false 


ie oe F Air pressure at sea~level 4s 15 pounds pér squere inch. 

2,7 oF The stratosphere is the layer of air nearest the earth. 

3, — F The sun is the great heating foree of the esrth, | 
F 


There are two kinds of therrometer seaies in use one is the 


4.7 
: Fahrenheit scale and the other is the Centigrade seale. 


5. f fF -On the Centigrade scale the freezing point of water is 30 de~ 
erees F and 100 degrees fF is the boiling point for water. 


eof F The air we breathe has about 76 percent nitrogen, 20 percent 
oxygen, snd 4 pereent mixed gases. 


7. T $F A glowing splint placed into a test tube with heated potassium 
ehlorate and manganese dioxide will burst into flame. 


8. T # #=§F Carbon dioxide, the gas that comes from the engine of an 
automobile, is a deadly gas. 


9. Tf -F Carbon monoxide is an invisible, tasteless gas and very 
. poisonous, | 


¥F Soot made by a Blame is unburned earbon. 

F There is no water vapor in the air. 

12. f F In the football bladder experiment we proved that air has welgnt, 
@ oF 


In the soda-straw demonstration we proved thst the air forced . 

up the Liquid. 

F Neon gas is used in balloons and dirigibles. 

5. £ $F Limewater is used in the test for carbon dioxide. 

is. £ F Helium is used in aa san on many of our stores and movie theaters, 
P 


In testing for carbon dioxide the limewater will turn milky 
in color if there is carbon dioxide. 


“The higher a person goes up in the sky the more oxygen he 


Lo. 2 F The atmosphere nee aves 290 fant up into the sky. 


> 
© 

-8 
BS] 
tay 


20. f T There is more air pressure at sea-level than at 30, 000 
? feet altitude. 





(turn your paper over until it is collected) 













rotrect ions. leon 
ae ghoose a word that . 
sentences correct. 
codon aula on the line at 
tad : ; 


pee aty ean be weighed on a. a LL with the aid of 1 
a 2 football. | 
When air is heated At te). 2 











So . (3) and eoxhales 5 (4). 
a i Por ‘The air pressure is about (5) pounds 5 

4 per square inch at sea les . hee 

. The nrineiple of the pealotns dropper, lift- 
eo pump, and siphon, 4s to TC the air pressure in 

: 7 the tube, causing the (7) eir pressure to AB : 
a the water up into the tube. 


AS you go ‘up into the earth's atmosphere the 93 


air pressure (9) . 


are used to control the air. 


; 1, oxygen piss a 7. lessen 
. 2. rif%een . 8. valves 
3, decreases 9, earbon di oxide 
4, earbon monoxide 10. expands 
5. force ll. outside 
6. scale 12. Galileo 


13. thirty 




















In the Lift pump and the bicyele pump (10) 10 
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> presses” on ene: on the surface of the earth 


( 8T P a 
with great force, 


ah ies 7% 
3,0 F There are five common Paeencnatas secles in 
America, , . 


4.7 &F. Oxygen, nitrogen, and carbon dioxide are three 
of the gases in the sir. 


Peet ® Cold air is lighter then warm air, F 
: . £ F Water warms up paaerer then air, 
ot F Fires need oxyeen to keep them burning. 5 
9 « < ¥ Carbon monoxide is a very dangerous gas. 
> . . f F Neon gas which is found in small amounts in 
a . air is used for dirigibles. 
fi, 10. T F Soot is unburned carbon. aa 


ll. Tf F The pressure of air at sea level is fifty 
: pounds per square inch. 


12. T F When we inflate our bicycle tires we vrove 
that air is compressible. 


13. T F The caisson is an instrument used to measure 
air pressure. t 


14. T F When we use a soda straw in drinking the Liquid 
v4 is forced up into the straw and not vulled up. 


15. T F we may change the water in an aqguerium by 
; using a barometer. 


16. T F A Siphon is a device used to change water from 
a higher level to a lower level. 







17. T F There is no difference in air pressure et 
different heights. 


18.0 it is possible to force a hard boiled egg into 
m4 a milm bottle with the aid of sir pressure. 







_ 


%, Ie iron lung is used to replace an injured lung. 
eR F cuml jus clouds are big gactey clouds. . 
. 


yo 























Ni, . Prt 3 Clouds high above Besa er 


rf 
menoneter = look like curls or mares? tails. 


4a, Fhermometer senle with freezing 
yy : point of water marked at zero degrees, 
_Fehronhett ee 

Ne is ot Ete Clouds that are in leyers. 

pees ce Peary 4 re weg 20 

ae oe, | 6, An anstrument to measure the speed 

eee ‘barometer sof the wind. ; 

. _ weather vane 7. Large fluffy clouds. 


8. Thermometer seale with boiling point 
of water marked at 212 degrees. 


| Galileo 
.9. Shapeless clouds from which rein falls 
Flos An instrument to measure water vapor. 


11. A wind q@ reetion indicator. le 





Measuring compressed air. 





Make an 








ae ene Raghter, warm aly is always 
me; the aE cold air, 





Pes Py a Bo ‘The lighter warm air is never pushed upward above 


Paice the heavier eold air, 
vine a hs heavier 10 ain is alwys nueted upward above 
the lighter warm air. 
8, When air is heated, it expands and gets Lighter. 
_A. The air will then settle to the ground, 
_ _B. The air will cause an explosion. 
_&_ The heavier cold air around the heated air push 68 
the lighter warm air upward. 
Oo. The speed, or velocity, of the wine depends; 
_A. upon the direction it comes from, 
_B. upon the difference in the pressure. 


C upon the weather. 


4. By removing the air from a gallon tin eun, 


the sides of the can will Dreak outward. 





AL 
B the sides will crush inward. 
se 


the sides wilt remain the same. 


5. In the siphon Pitan, we proved that 









ane the air pressure pushes water from the vessel upward 
_4nto the bent tube. 


B_ the water was drawn downwards because of the air 
oS on the lower vessel. 


the water could not ke transferred from one vessel 
9 another ete al a bent tube. 
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6. Airy is a mixture made up of about, 
A 8 percent oxygen, 20 percent nitrogen, and 1 percent neon. 
B 50 vercent oxygen and 50 percent carbon dioxide, 


21 percent oxygen, 78 percent nitrogen, and 1 percent 
of other gases, 


sees 


7, Materials will burn as long as, 

A. oxygen is supplied end the material lasts, 

carbon dioxide is supvlied and the material lests, 

nitrogen is supplied and the material Ie sts. 

8. The boiling point of water at sea level on the 
Fahrenheit thermometer is, 

A, 100 degrees Fahrenheit. 

_B. 212 degrees Fahrenheit. 

_&. 32 degroes Fahrenhbbit. 


9. Air exerts pressure on objects 
A because of its gases, — 
B because of its depth, 


Recause of its weight and mot ion of the molecules 
due to heat. 


s 


10. Compressed air is used in all of the following devices, 
tires, doorchecks, pneumatic hammers, and caissons. 


pneumetic hammers, doorchesks, and vecuum cleaners. 


Pie 


yacuum bottles, tites, air-brakes, and dirigibles. 
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| PG ios Progress Veste"Men Fiy" (ii story-buoyancy) 


Truc-False: Make a circle around the "T” 4f statement is true and 
: , do the same eround the "I" if statement is false. 








. F 1.. Daedalus and icarus were two legendary people. 
a F 2. Ments first flight was done with a glider. 
 F 3S, Kites usually have a tail to make them fly better. 
7, F 4, A balloon in the air is like a piece of wood in the diosa 
F. 5S. Balloons: are galled “heavier-than-air” orafts. 
F 6. Dirigible means to dtace? | 
a a object is img buoyant. ET 3 at floats in the air or in the | 


; water... 
| F 8. Pigs, an were the first airplene passengers. 
7 ¥. 9. iian hes only recently. thought of flying. 

F103 The eRP eee on brothers designed the firet glider. 


Fill in the os to complete the statements: 


Li. In the paper’ sacks experiment we proved that 
air is pushed up by cooler air. 





12.15..In the pyrex paby's-bottle and balloon axperiment we proved 


thet heated air (12) | ani 4% made the 
rubber belloon (13) | ; 
14. tmech is al csi to push a balloon filled 


with air ies a tank of water, 


15. An empty glass bottle with a stopper bola gs 
on water, 





' furn paper over until collected. 
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wth cre . sete enrar mate ‘ 
plane Now ond 4 in the I Facade) a 
Kh ) | . 


tems: Instructions: In the proper he 


write a plus (+) 1f true, — ot 
Sis bie ane, false, : | lay : 
hee beret Moktor-than-otrewest, L 
Cee 


a flight was aie by Orville iedent 


+ . 
Ls is 


Bot ch Bolas Ree 


ea © iB ona were reached via air bial Charles 
are or ‘Lindberen. iy cers , 


iia | i 4. Ceptains | Stevens iP anderson reached the stratosphere 
ee | in a large delloon in. 1935. 


- me " O.. Deeg is one of the forees that opposes Lifts. 
oa 
‘Grevity is a force 1 helpful to flying. 


ce ) 6s Gravity 


my, ey: ‘Thrust is a foree that pulls an airplene through the air. 


-(.) 8. Barrage balloons played an important perk in , i 
Ste World. War II. 


Peay tery 9, Duraluminum ig an aitoy used a | greet deal in modern 
: ae airplane construction. iy 


cath, ae 10. Civil aeronautic authorities do not foe pilots. to 
eet eee file a flight-plen before meking eross-country rips, 


; eae Celestial navigation 45 a great help to pilots on 
ss Glear nights, 
| 


 (-) 12, Pilots mst have a clear Reset aaatae: of Latitude 
‘a and Longitude ee 


Lay 13. Air routes in the United Stetes, do not follow the i 
; Overland Trail, — | > 


T 5) 44.4 Much first-class: mail is corried by eacisenee:. 
( j.18. sir trensportetion is not safeguarded. } ie. 
() 16. There are four. main ‘types of clouds. a 
() 17, Cumlus clouds are towering, rounded masses with flat bases.” 
re } 18, The ailerons are located at the tail section of an “a 


‘aa 


(.} 29. Stratosphere is the layer of ‘space above the troposphere, — 


(1/20. eps are used to help inoreage an airplane's speed, 
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Section B: Completion 


1. 


Ge 


ae 


5. 


instructiong: Complete the following st-tements, 
the first non-stop flight acrose the Atlantic was made 
by I Pa Cea | 





Belium is superior to for use in balloons 


end dirigibies. 





A veristy of _. conditions provide hazards 
for the aviator. 


A notorless eratt is called a | or 28 





An aircraft having a fon-like propellor ebove the Puselace 
is called | | : | 





Section C; Matching 





TInstruetions: Place in the blank et the left 
the number of the item which it identifies, 


_Ganopy 1. Using sters and planets for direction. 
fuselage 2, Pe393 P40 
lywood . Be Affects horizontel direction 
.. bombers - 4, Air disease 
Pighter-planes . 5. Acts same as a fin or keel. 
celestial nevigation «6. Affects weather. 
contact flying — 7, Main body of airplane. 
rudder &, A sandwich of wood and glue. 
aileron . 9. Area cf space below stratosphere. 
stabilizer 10. Great circle iines. 
troposphere li. Place where pilot sits. 
anoxia 12. Bel?s B29 


13. Affects vertical direction. 
-14, Using ground objects for direction. 
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‘Instructions: | Identify the listed items in 
the, drawing and write the number in the space 


beside the neme of object it identifies, 
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sepa Ganopy | 
alleron ; \ propeller 
Stabilizer ~ cowling 
fusslage © tail wheel 
anding gear — pitch control 
struts 


aitimeter extension 
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